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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed an evaluation of the former underground storage tank
(UST) NS200 site to supplement the Contamination Assessment Report {CAR) prepared by the
Environmental Detachment Charleston (DET) and submitted to the Navy, Scuthern Division, Naval
Facilities Engineering Command (SOUTHDIV) on March 10, 1999.

UST NS200 (site identification number 17624) is located in Zone |, at the former Charleston Naval
Complex (CNC), in North Charleston, South Carolina. The site included one 1,000-gallon fuel oil UST
system located at Building NS200. The UST provided fuel oil to the building's heating system since 1953.
The tank was removed in April 1996,

Soil and groundwater sampies collected during the UST removal in 1996 contained ccntamination.
SOUTHDIV requested DET to further investigate the site. DET conducted a field investigation between
April 6, 1998, and July 8, 1998, at the former UST NS200 site to assess the horizontal and vertical extent
of soil and groundwater contamination. The CAR prepared by DET presented the findings of the
HDIV for review and approval. The report contained herein ig largely the same
CAR prepared in March 1899; however, a Tier 1 and Tier 2 evaluation has been included to address
possible risk associated with the petroleum contamination present at the site and revealed in the original
CAR. This report was prepared using guidance prepared by the South Carolina Department of Health
and Environmental Control (SCDHEC) Risk-Based Corrective Action [RBCA)] for Petroleum Releases
dated January 5, 1998,

DET performed the following actions during the contamination assessment:

s Ty
LV 8

Marsims a
- MCYICWT He 1

. RCRA s Investigation Report, Charlesion Naval Complex (E&A/M, 1996},
to identify potential sources and receptors for petroleum hydrocarbons in the vicinity, to evaluate
public and private potable welis, to locate utility line areas, to locate nearby surface water bodies,

and to determine surface hydrology and drainage.
. Conducted site survey to identify utilities and to construct a site plan.

. Installed 25 scil borings to the water table approximately 6 to 7 feet below land surface (bls) using
hand augers.
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Collected soil samples for field screening using an organic vapor analyzer.

Collected scil sampies from soil borings for laboratory analysis at a fixed-base analytical
laboratory

Analyzed soil samples for benzene, toluene, ethylbenzene, and xylenes (BTEX) and naphthalene
using U.S. Environmental Protection Agency (USEPA) Method 8260, polynuciear aromatic
hydrocarbons (FAHs) using USEPA Method 8270, and cadmium using USEPA Method 3550.
Installed three temporary, shallow monitoring wells to depths of approximately 15 feet bis.

Conducted a weii top and ground surface elevation survey.

Collected groundwater samples from one existing, permanent monitoring well and three newly

installed, temporary monitoring wells for laboratory analysis at a fixed-base analytical laboratory.

Analyzed groundwater samples for BTEX, methyl tert-butyl ether, and naphthalene using USEPA
Method 8260, PAHs using USEPA Method 8270, and cadmium using USEPA Method 6010.

Installed seven soil borings to the water table using hand augers to delineate the areal extent of

the free product discovered in monitoring well NBCT200TWO1.

Performed interim free product recovery operations with a hand bailer on monitoring well
NBCT200TWO1.

Collected depth to groundwater measurements to evaluate the groundwater flow direction and to
monitor depin of free product in NBCT200TWO1.

TtNUS performed the following actions during the supplemental evaluation:

Reviewed Zone |, RCRA Facility Investigation Report, Charfeston Naval Complex, (ESGA/H, 1996)
to characterize the surficial aquifer in the former UST NS200 area.

Reviewed all available, current utility maps of the Building NS200 area to determine exact routes
of the sanitary sewer lines which run through the former UST NS200 site and to check for other

potential utility receptors.

R4711993 ES-2 CTO 0103



Rev. 1
01/13/00

. Collected one round of groundwater level measurements (included gauging the free product in
NBCT200TW01) in October 1999 to determine if any significant changes have occurred since the
March 1999 measurements were taken by DET.

. Estimated total arganic carbon content and total recoverable petroleum hydrocarbon content of
UST NS200 soils using data from Sites 36 and 37 (also in Zone f) located approximately
1,500 feet to the east and in a similar hydrogeologic setting.

. Estimated soil grain size using sieve and hydrometer methods from Site 37,

. Performed a Tier 1 and Tier 2 evaluation of the risk present at the site.

Conclusions

. Benzene and naphthalene were detected in soil at the former UST NS200 site. The
concentration of benzene at soil boring NBCT200S10 exceeds its soil leaching risk-based
screening level (RBSL). However, soil concentrations do not exceed the dermal or ingestion
RBSLs; therefore, a construction worker in a utility trench would not be considered at risk by soil.
Inhalation of volatiles from exposed soil does not pose a threat when compared to calculated
RBSLs. Additionally, soil leaching to groundwater would not pose a threat to the construction

worker in a trench because SSTLs are not exceeded at the site.

. Free product is present at the former UST NS200 site in source monitoring well NBCT200TWO01.
The area of free product extends to the edge of building NS200 and approximately 20 feet north
of the former UST location. The thickness of the free product over this area is undetermined,
although interim product recovery operations appear to have reduced product thickness in the
area of monitoring well NBCT200TW01.

. Groundwater beneath the free product at source monitoring well NBCT200TWO01 is contaminated
with benzene and naphthalene in concentrations exceeding their RBSLs. Because of free product
presence, the concentrations for BTEX and naphthalene were calculated as the maximum
solubility in equilibrium with fuel oil according to Raoult's Law. These calculated chemical of
concern (CoC) concentrations were used for comparison to RBSLs and site-specific target levels
(SSTLs). Groundwater at the site may pose a threat to a construction worker in a utility trench
exposed to groundwater and to the Cooper River.
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. The apparent flow direction of the shallow groundwater at the former UST NS200 site was

generally toward the south between wells NBCT200TW01 and NBCT200TWO03. However, the
r elevation data indicated a slight gradient to the north or a plateau effect between
wells NBCT200TWO02 and NBCL0O3001l. The Zone | RFl Report described a general zone-wide
tendency toward the Cooper River. Inconsistencies in the groundwater flow direction at the site

could be attributed to one or a combination of the following:

1. Marine wall pilings along the shipyard waterfront.

2. Tidal influences.

Leakage from the force main that feeds into manhole 361 located near monitoring well
NBCT200TW02.

infiltration to the gravity sewer line between manhole 361, located near monitoring well
NBCT200TWO02, to manhole 364-A, located at Hobson Avenue.

I

. The migration pathway of CoCs in groundwater leaving the former UST NS200 tank pit appears
to be northward toward the Cooper River.

. Severai uiiiity iines pass to the east of the former UST NS200 pit within 5 to 30 feet.

. Nine of twenty-nine soil borings were terminated short of the water table when obstructions were
encountered. The area of the former UST NS200 site contains many poorly documented and/or
undocumented underground obstructions—-including active and abandoned utilities, fill materials,
and possibly foundations of demolished buildings. These obstructions will impede any future

remediation or investigation activities at the former UST NS200 site.

Recommendations for Further Action

Corrective action is necessary at UST NS200. Because of the presence of free product, concentrations
of BTEX and naphthalene were calculated based on each constituent's maximum water solubility in
equilibrium with fuel oil. The calculated concentrations of benzene and naphthalene used for the
maximum concentrations in groundwater are above the selected minimum RBSLs for a construction
worker exposed to groundwater in a utility trench. In addition, the calculated benzene and naphthalene
concenirations in groundwater are above the SSTLs for surface water exposure at the Cooper River.
Therefore, corrective action is required. The goal of corrective action is to prevent an impact to the
identified potential receptors (the construction worker in an on-site utility trench and the nearby surface

water--Cooper River).
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1.0 INTRODUCTION

UST NS200 is the site of the former underground storage tank (UST) system located adjacent to
Building 200 at the Charleston Naval Complex (CNC), Zone | in North Charleston, South Carolina. This
report was prepared by Tetra Tech NUS, Inc’s (TtNUS's) Tallahassee, Florida, office located at
1401 Oven Park Drive, Suite 102, Tallahassee, Florida, 32308 (telephone number 850-385-9899) on
behalf of the U.S. Navy Southern Division (SOUTHDIV) Naval Facilites Engineering Command
(NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina 29406 (telephone number
843-820-7307). Authorization to conduct the assessment for the Site was issued by NAVFAC under
Contract Task Order (CTO) 0103.

Environmental Detachment Charleston (DET) performed a Contamination Assessment for SOUTHDIV at
Building NS200. DET removed the 1,000-gallon UST in April 1996. Soil and groundwater samples
collected during UST removal contained contamination. SOUTHDIV requested the DET to further
investigate the site. The Contamination Assessment Report (CAR) prepared by DET on March 10, 1999,
presented the findings of the investigation to SOUTHDIV for review and approval. The report contained
herein is largely the same CAR prepared in March; however, a Tier 1 and Tier 2 evaluation has been
included to address rsk associated with the petroleum contamination that was revealed in the onginai

CAR. The reporting format followed is the Rapid Assessment Report.

11 PURPOSE

Field investigations performed by the DET between April 6, 1998 and July B, 1998, at the former UST
NS200 site were used to assess the horizontal and vertical extent of soil and groundwater contamination.
All fieldwork was coordinated by the DET. The purpose of this report is to present the findings of this
investigation, perform a risk-based evaluation, and provide recommendations for remedial actions to be
taken at the UST NS200 site.

1.2 SITE DESCRIPTION

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County,
South Carolina (Figure 1). The developed portion of the CNC occupies the west bank of the Cooper
River starting at a boundary 2,300 feet upstream of Noisette Creek and ending at Shipyard Creek. The
northern section of the CNC (Resource Conservation and Recovery Act [RCRA] Facility Investigation
(RFI1} Zones A, B, C, and D) contains a mixture of warehouses, offices, and former Navy housing areas.
The central section of the CNC (RFI Zones E and F) was occupied primarily by the controlled industrial
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area of the former Navy shipyard and its associated offices and warehouses. The southern section of the
CNC (RFI Zones G, H, and D) along the Cooper River is occupled by piers, barracks, training buildings,
offices, storehouses, and fuei tanks which formerly supported naval vessels ported year-round at
Charleston. The north bank of Shipyard Creek in the southern part of the base is largely undeveloped

and consists of recreational areas and a large dredge spoil area.

The former UST NS200 site is in RF! Zone 1 in the southern portion of the CNC. Zone | consists of the
southern bank of the Cocper River between the former Naval Station Pier P and the tip of the CNC at the
intersection of the Cooper River and Shipyard Creek. The northern section of Zone | contains former
Naval Station piers, offices and quarters. The southern section of Zone | consists primarily of a dredge
spoils area. Building NS200 is an office building located in the northern half of Zone | at 2224 South
Hobson Aveniue. Buiiding NS200 is located on the north side of Hobson Avenue between Piers R and S
(Figure 2). The National Oceanic and Atmospheric Administration (NOAA)} Coastal Service Center

currently occupies Building NS200. NOAA has renamed NS200 as CSC Building 2.

The former UST location is in an asphalt-paved area beside the east wall of Building NS200. A sanitary
sewer pipe, located to the north of Building NS200, turns south/southwest and runs beside the tank
location (Figure 2). An existing RF[ monitoring well, NBCL037001l, installed near the sanitary sewer
system, is located at a point near the sewer pipe approximately 60 feet north of the former UST location.
The concrete foundation of an existing observation tower is located immediately south of the UST
location. Buifding NS16, currently occupied by the United States Border Patrol, is located 40 feet east of

the former UST location on the opposite side of the paved area.
1.3  SITE BACKGROUND

The UST at Building NS200 {South Caroiina Department of Health and Environmental Control [SCDHEC)
Graundwater Protection Division site number 17624) was a 1,000-gallon unregulated fuel oil tank installed
in 1853. The date the tank was last used is unknown. The tank was constructed of steel and was
connected to Building NS200 by two 5/8-inch copper lines run through a 3-inch cast iron pipe used as a
protective sleeve. Between April 16, 1996, and April 29, 1996, the UST was removed, drained, cleaned,

and cut up for recycling as scrap. The copper fuel lines were rinsed, capped, and left in place.

There were no recorded releases while the tank was in service. However, during tank removal, a buried,
abandoned ventilation line was found attached to the tank. This vent line was open to the subsurface and
apparently discharged fuel il into the surrounding soil whenever the tank was filled to the top.

Petroleum-contaminated soil was found throughout the excavation. A thin sheen of free product was
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observed floating on a smali (approximately 2 feet by 2 feet by less than 1 inch deep) puddle of water in
the base of the excavation. Contaminated soil was transferred to a pilot bicremediation project at the

: F

CNC, and the excavation was filfed to grade with ciean soif and backfill.

Three soil samples were collected at the base of the excavation before it was backfilled and analyzed for
polynuclear aromatic hydrocarbons (PAHs), benzene, toluene, ethylbenzene, and xylenes (BTEX);
naphthalene; total petroleum hydrocarbons {TPH); and RCRA metals (mercury, cadmium, chromium,
arsenic, barium, selenium, silver, and lead). Sample SPORTO0003-1 collected at the south end of the tank
contained naphthalene at a concentration exceeding its risk-based screening level (RBSL). Sample

0008-1 also contained benzene at levels above the RBSL. Sample SPORTO0005-2 collected near the

tank fili connection contained concentrations of naphthalene and cadmium in excess of screening level.

Where provided, RBSLs from Appendix B of the Risk-Based Corrective Action (RBCA) for Petroleum
Releases (SCDHEC, January 5, 1998) were used in the preparation of this report.

The CNC is the site of an ongoing RF; the UST NS200 location is in Zone | of the RFI. Data collected as
part of the RFI, including geological information, hydrogeological information, well drilling legs, and

groiundwaler sampling data, were used in the preparation of this report.

1.4 RECEPTOR SURVEY RESULTS

The site vicinity plan (Figure 2) depicts all known utilities located within 500 feet of the Building
NS200 location. According to facility personnel, utility lines are typically located 2 to 6 feet below
land surface (bls) {SPORTENDETCHASN, 1998). The following utility receptors are located within a
250-foot radius of the former UST NS200 at Building NS200 (see Appendix E for utility maps).

« A 4-inch sanitary sewer line originates at Building 1874 to the northwest of Building NS260 and
becomes a 6-inch line as it turns scuthward toward Hobson Avenue (just west of monitoring wells
NBCLO370011 and NBCT200TW02). A sanitary sewer manhole (361) is located approximately
20 feet north of the former tank pit. A second 4-inch line (pressure supplied) exits pump station
2 northwest of Building NS200 and intersects at manhole 361. A third line, exiting Building NS200 on
the west side, also enters at manhole 361. An 8-inch ductile iron line exits to the south of the
manhole traversing the area of petroleurn-impacted soil scuth toward Hobson Avenue.

« A 12-inch water line is located approximately 40 feet east of Building NS200 originating at Hobson
Avenue and traveling north.
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+ A 54-inch storm drainage line is located approximately 50 feet east of Building NS200 (about 10 feet
west of Building NS16). The storm drainage line originates in Hobson Avenue and travels north
approximately 350 feet to the Cooper River at outfall number 48.

Utilities on site, and adjacent to the site within a 250-foot radius, that could serve as exposure points or as
preferential pathways are shown in the following summary table:

Utility On-site or Distance/Direction from UST NS200 Depth to Utility
Sanitary Sewer On-site; ~5 ft. east, ~20 ft. north, and ~55 ft. north 2to6ft bls
Fresh Water Supply On-site; ~20 ft. east 2to6 ft bis
Storm Drainage On-site; ~30 ft. east 2to 6 ft. bls

Tables 1 and 2 contain a detailed list of potential receptors and pathways within a 1,000-foot radius for
the current land use and for the future iand use. The potential receptors and preferential pathways within

a 1,000-foot radius of the site are summarized here:

Description of Potential Receptor Distance/Direction from Site

Construction workers in utility trenches

~5 to ~30 ft. east of former tank pit

Surface water

~170 ft. north — Cooper River

Commercial workers

On-site. No complete pathways

Trespassers

Not applicable. No complete pathways

Recreational visitors and/or residents

Not applicable. Current and future site use is

commercial. No complete pathways

A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility
Investigation Report for Zone H (EnSafe/Allen & Hoshall [E/A&H], 1996). According to this report, a
survey of groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water
Resources Commission to ascertain the extent of any shallow groundwater usage. Results of the water
use investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located
within a 4-mile radius of CNC. Numerous monitoring wells are located within 1,000 feet of the site. The
nearest surface water body to Building NS200 is the Cooper River located approximately 170 feet to the
north.

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the
federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV
Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina, 29406
(telephone number 843-820-7307).
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2,0 ASSESSMENT INFORMATION

21 GECOLOGY

Based on information provided in the Draft Zone | RCRA Facility investigation Report dated January 1996,
Charleston South Carolina is located in the Southern Atlantic Coastal Plain. The surficial geology of the
region consists of the Quaternary-age sands, silts, and clays of the Wando Formation. Below the Wando
Formation are the Oligocene-age Ashley Formation and the Eocene-age Parkers Ferry and Harleyvilie
Formations, known collectively as the Cooper Group. Below the Cooper Group is the Eocene-age Santee

Limestone.

At the CNC, the upper surface of the Ashley Formation is an erosional surface ranging from 35 feet to
77 feet bls. Overlaying the Ashley Formation is the Wando Formation, which at the CNC typically
consists of upper and.lower sand layers divided by a layer of "marsh clay.” The surface contours of the
CNC area were extensively changed by fill operations during the base's life, particularly in the lower

portion of the CNC, which was originally tidal marsh.

2.2 HYDROGEOLOGY

2.21 Regional

{Excerpted from E/A&H, Draft Zone | RCRA Facility lnvestigation Report, CNC Charleston, dated January
1996.) Groundwater occurs under water table or poorly confined conditions within the Pleistocene
deposits overlying the Ashley Formation. Transmissivity in the Pleistocene aquifer is generally less than

1,000 square feet per day (ft%/day) and well yields are variable, ranging from 0 to 200 gallons per minute

_—

gpm. This groundwater contains high concentrations of iron and is commoniy acidic at shaliow depin.
The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most

locales, its sandy, finely granular limestone produces littte or no water and act as confining material that

produces artesian conditions in the underlying Santee Limestone.

Three temporary monitoring wells (NBCT200TWO01, NBCT200TWO02, and NBCT200TWO03) were
advanced at the UST NS200 site under supervision of the DET on June 17, 1998 (Figure 3). The borings
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for these wells ranged in depth from 15 to 17 feet bls and provided soil samples to characterize the
subsurface lithology. One existing, permanent monitoring well (NBCL0370011), installed during the Zone |
RFi investigation, is located near to the UST NS200 site and provided additional characterization
information (Figure 3). During both driling programs, lithologic samples collected using split-spoon
samplers and drill cuttings were used to characterize the subsurface lithology.

Based on lithologic descriptions from the monitoring well borings, the subsurface generally consists of
several feet (i.e., 2 to 5 feet) of sandy fill material across most of the site. The fill is a sandy mixture and
contains some silt, clay, and fine gravel. Beneath the fill is a layer of dark brown silty sand about 2 feet
thick that appears to thicken to the south in the vicinity of well NBCT200TW03. Beneath this layer is a
consistent unit of light to yellow-brown clay that contains a sandy facies or sand interbeds. This unit
appears to be about 12 feet thick in the immediate vicinity of the former UST (i.e., at NBCT200TWO01), but
thins to the north, south, and east. The interval beneath the clay is predominantly brown to greenish sand
that contains clay matrix or clay interbeds. The lithology and stratigraphy of the site are illustrated in the

geologic cross section$ (Figures 4 and 5). Boring logs are presented in Appendix A.

The former UST NS200 site is located about 170 feet south of the Cooper River. The Zone | RFI
investigation data indicated that the prevailing groundwater flow direction in the shailow aquifer in the UST
NS200 vicinity was north-northeast toward the Cooper River. The initial round of groundwater data
collected from the UST NS200 wells indicated a northward flow direction; however, numerous rounds of
data collected during the subsequent free product recovery/monitoring events have demonstrated a
persistent flow direction to the south. The groundwater gradient is low, and flow is likely predominant in

the sandy intervals within the shallow groundwater zone.

23 SURFACE HYDROGEOLOGY

Parts of the southern portion of the CNC are drained by Shipyard Creek, while some northern areas are
drained by Noisette Creek. The drainage basins of both waterways include areas other than the CNC.
These waterways are tributaries of the Cooper River, Surface drainage over the remainder of the CNC
flows directly into the Cooper River, which discharges into Charleston Harbor. Surface drainage at the

former UST NS200 site flows directly into the Cooper River,
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24 CONTAMINATION ASSESSMENT ACTIVITIES

241 Soll Boring Program

Soil borings were installed at Building NS200 to assess the horizontal and vertical extent of hydrocarbon
contamination in the vadose zone at the site. A total of 25 soil borings were advanced toward the water

table using stainless steel hand augers. Figure 3 shows soil boring locations.

The sampling grid was expanded twice in response to high soil vapor levels. The first expansion
expanded the sample area by adding a new perimeter of delineation scil borings. The second expansion
extended the delineation borings further outward and "chased" contamination along the outside of the
sanitary sewer line running beside the former tank location. Nine soil borings (NBCT200S01,
NBCT200S1}, NBCT200512, NBCT200S15, NBCT200516, NBCT200518, NBCT200519, NBCT200520,
and NBCT200528) were terminated short of the water table when obstructions were encountered at
depths ranging from 2 feet to 6 feet bls,

Soil samples were collected from the underlying soils at 2-foot intervais. Soil samples were screened in
the field by performing headspace analysis using an organic vapor analyzer (OVA)} equipped with a flame
ionization detector (FID). No effort was made to evaluate the possible presence of methane by utilizing a
charcoal filter. The soil sample from each boring with the greatest OVA headspace analysis was
submitted to an analytical laboratory to determine the relative concentrations of fuel oil contaminants in
the soil. Where all samples from a soil boring had a "zero" headspace analysis, the sample collected
closest to the water table was submitted for laboratory analysis. Characterization (source area) samples
were collected from borings in the approximate location where contaminants were found during tank
removal. Delineation or "clean” borings were made around a perimeter outside the suspected extent of

contamination. Appendix A includes copies of the gealogic soil borings.

2.4.2 Monitoring Well Installation Program

Monitoring wells were constructed at Building N5200 to assess the horizontal (and vertical) extent of
potential groundwater contamination.  Three shallow, temporary monitoring wells (designated
NBCT200TWO1, NBCT200TWO02, and NBCT200TWO03) were installed. Figure 3 shows the location of the

monitoring wells. Appendix A includes copies of the monitoring well construction logs.

The general technical approach applied during the monitoring well installation program involved split-

spoon sampling of the well borings at 5-foot intervals to confirm the geology above the water table and the
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general depth to groundwater. All split-spoon soil samples were submitted to an analytical laboratory to

determine the relative concentrations of fuel oil contaminants and cadmium metal in the soil.

The monitoring wells were shallow water-table monitoring wells drilled with 8-inch hollow-stem augers to a
depth of approximately 15-feet bls where the encountered depths to the water table were approximately
6 to 7 feet bls. A 10-foot long, 0.010 slot, 2-inch inner diameter (ID} polyvinyl chloride (PVC) well screen
was installed in each of the wells with the top of the well screen positioned approximately 2 feet above the
encountered water table. The wells were completed with a 2-inch ID PVC riser extending approximately
2 feet above land surface closed with a locking cap. A No. 2 sandpack was installed around each well
screen to a height of 2 feet above the top of the screen. A 2-foot layer of bentonite seal was installed on
top of the sandpack.

investigation-Derived Waste (IDW) from the monitoring well installation, well development, and
groundwater sampling was disposed of as foliows: IDW soit from the former UST NS200 site was
combined with IDW soil from throughout the CNC and sent to a disposal contractor for incineration. IDW
water was analyzed for pH before being disposed of in the North Charleston sanitary sewer system.
When product was present in IDW water, the water was first processed through an oil/water separator

before disposal.
25 GROUNDWATER ELEVATION SURVEY

To allow an accurate measurement of groundwater elevations at the wells and the direction of
groundwater flow at the former UST NS200 site, a well top elevation survey was performed. The top of
casing elevation (north side) of each well was surveyed to within £ 0.01 foot of vertical accuracy. The
relative well locations were also surveyed to within + 0.1 foot of horizontal accuracy and tied into the
South Carclina state plane grid coordinate system. In addition to these data, ground surface elevations at
the wells were surveyed. The relative horizontal locations and ground surface elevations of the soil

borings sampled were also surveyed.

Groundwater levels in the monitoring wells were measured when groundwater was sampled. In addition,
groundwater levels were measured several times afterwards at both high and low tides to determine if the
tide affected the direction of groundwater flow. Groundwater level information is recorded in Table 3.

Free product was discovered in monitoring well NBCT200TWO01 prior to sampling. After completion of

groundwater sampling, interim free product recovery operations were begun.
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2.6 SAMPLING AND ANALYSIS PROGRAM

Because the removed UST NS200 contained fuel oil, soil samples from the soil boring program were
analyzed for the parameters listed for diesel or kerosene in Table 1 of the RBCA (SCDHEC, 1998). Soil
samples were analyzed for BTEX, naphthalene, and PAHs. Soil samples collected by split-spoon from
temporary monitoring well borings were analyzed for BTEX, naphthaiene, PAHs, and total cadmium

metal.

Groundwater sampling occurred on June 8, 1998. Laboratory analyses were performed on groundwater
collected from the site temporary monitoring wells and existing monitoring well NBCL0O370011.  Free
product was found in source temporary monitoring well NBCT200TWO01. An oil/water interface probe
registered the presence of a product film of no measurable thickness. Once the well purge was initiated in
preparation for sampling, appreciable quantities of apparently unweathered free product were drawn from
well NBCT200TWO01. After unsuccessful attempts to draw off all free product while purging well
NBCT200TW0O1, a sample was drawn by inserting the sample tubing below the free product layer.

Prior to sampling, the wells were purged of at least three well volumes. Purge water was monitored for
pH, conductivity, and temperature parameters until stabilized to within 10 percent of three consecutive

measurements. Peristaltic pumps were used to purge the wells and collect the samples.

The groundwater samples were analyzed for the parameters listed for diesel or kerosene in Table 1 of the
RBCA (SCDHEC, 1998). Samples were analyzed for BTEX, naphthalene, methyl tert butyl ether (MTBE)
and PAHs. In addition, groundwater samples were analyzed for cadmium metal.

2.7 SOIL CONTAMINATION RESULTS

Soil vapor monitoring results indicated the presence of petroleum hydrocarbon vapors extending east
from the former UST NS200 site and north from the UST site in the direction of the sanitary sewer line.
Fixed-base analytical laboratory results indicated that naphthalene and benzene in concentrations greater
than the soil leaching RBSLs (for sandy soil, depth to groundwater 5 to 10 feet bls) were present in soil
north of the former UST location. Figure 6 iliustrates the analytical results of chemicals of concern (CoCs)
for soil boring samples and spilt spoon samples collected during monitering well installation. Table 4
summarizes the analytical results of all soil samples collected. Copies of the geologic seil boring togs are

located in Appendix A. Copies of the analytical reports are contained in Appendix B.

Benzene and naphthalene were detected in excess of soil leaching RBSLs. Benzene exceeded the RBSL
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in boring NBCT200S10 and naphthalene was exceeded in samples collected from borings NBCT200502,
NBCT200S03, NBCT200510, and NBCT200514, In addition, naphthalene was detected above the RBSL
in the weii borings for NBCT200TW01 and NBCT200TwW02.

The results of cadmium metal analysis of soil and groundwater samples collected during the
UST NS200 are presented in Tables 4 and 5. In all soil and groundwater samples analyzed for total

cadmium, the cadmium concentration was less than the respective RBSL.

2.8 GROUNDWATER CONTAMINATION RESULTS

Petroleum hydrocarbons were detected in groundwater samples taken from the source temporary
monitoring weil NBCTZ00TWO1 at the former UST location and in temporary monitoring well
NBCT200TwW02 and RFI monitoring well NBCL0370011 north of the former UST NS200 site. Free product
of uncertain thickness was encountered at monitoring well NBCT200TW01. No CoC was detected in
background temporary menitoring well NBCT200TWO3 located south of the former UST site. Figure 7
illustrates the analytical results for groundwater samples. Table 5 summarizes the analytica!l results for
groundwater samples. Copies of the monitoring well construction logs are located in Appendix A. Copies

of the fixed-base analytical laboratory reports are contained in Appendix B.

Benzene and naphthalene were detected in excess of their respective RBSLs in monitoring well
NBCT200TWOQ1 (137 and 524 pg/L, respectively). Additionally, monitoring well NBCT200TW02
contained naphthalene at a concentration greater than the RBSL (14.3 pg/l). Monitoring well
NBCL037001I contained naphthalene at levels below the RBSL (4.04 pg/L).

2.9 FREE PRODUCT INVESTIGATION

The groundwater-sampling program discovered free product in monitoring well NBCT200TW01. To
delineate the extent of free product, seven borings were advanced to the water table. Soil collected from

the water table using a hand auger was visually examined for free product.

Shortly after the groundwater elevation survey, DET, at SOUTHDIV direction, began interim free product
recovery operations at the NS200 site. Once a week, at low tide, monitoring well NBCT200TWO1 was
bailed with a hand bailer until there was no discernible free product in the water recovered. On each
occasion, approximately 3 gallons of water and product were bailed from well NBCT200TW01. The mixed

water and product were collected in 55-gallon drums and processed as IDW.
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The free product investigation found that the area of free product extended to Building NS200 and the
observation tower foundation on the west and south sides of the former UST location. To the east, free
product has not extended beyond the sanitary sewer line. To the north, free product has extended into
the area between the sewer line and building NS200 approximately 20 feet from the former UST location.

The results of the free product investigation are shown in Figure 8.

The product thickness measured in monitoring well NBCT200TW01 during interim free product recovery
{Table 3) has declined from a maximum of 0.87 feet (10.4 inches) on October 30, 1998, to a minimum of
0.01 feet (0.12 inches) in the most recent measurement taken October 20, 1999. However,
measurements taken at high tide revealed approximately 5 inches more free product than measurements

taken on the same day at low tide (based on September 30 and October 14, 1998, measurements).

210 AQUIFER CHARACTERISTICS AND EVALUATION

Groundwater level measurements were taken during the free product recovery operations from
September 30, 1998, to March 3, 1999. TtNUS recorded water levels on October 20, 1999 (Table 3).
Groundwater elevations recorded indicate that the potentiometric surface at the former UST NS200 site
has continued to predominantly slope to the south--away from the river--since September 1998. Figure 9
illustrates the potentiometric surface as recorded by DET at low tide on September 30, 1998. Aquifer
characterization data from the Zone | RFI Report (E/A&H, 1996) are located in Appendix C.

The apparent flow direction of the shallow groundwater at the site is generally toward the south (away
from the Cooper River), especially between wells NBCT200TW01 and NBCT200TW03; however, during
several monitoring events the groundwater elevation data indicated a plateau or a slight gradient to the
north between wells NBCT200TW02 and NBCLO3001I (toward the Cooper River). The Zone | RF| Report
described a general zone-wide tendency toward the Cooper River. Inconsistencies in the groundwater

flow direction at the site could be attributed to one or a combination of the following:

Marine wall pilings along the shipyard waterfront.

2, Tidal influences.
Leakage from the pressurized sanitary sewer line that feeds into manhole 361 located near
monitoring well NBCT200TWO02,

4. Infitration to the gravity sewer line between manhole 361, located near monitoring well
NBCT200TW02, to manhole 364-A, located at Hobson Avenue.
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As part of the Final RCRA Facility Investigation Report for Zone |, rising and falling head slug tests were
conducted on several shallow monitoring wells located throughout the Zone | Quaternary sand unit to
determine the hydraulic conductivity of the surficial aquifer {E/A&H, 1996). Slug tests were conducted by
instantaneously adding (falling head) or removing (rising head) a volume (slug) of water from the well and
measuring the recovering water level with a data logger. A hydraulic conductivity value was then
calculated for the rising head test and for the falling head test. The average hydraulic conductivity for
each well was determined by calculating the geometric mean of the rising and faliing head values.
Because hydraulic conductivity data are lognormally distributed, the geometric mean was determined to

be the most representative measure of central tendency.

The well construction details and boring logs for each well tested during the RCRA investigation were
reviewed to determine which wells were most representative of the conditions present at UST NS200. To
make this determination, the screened interval and proximity to the site were evaluated. Based on this
evaluation, monitoring wells GDI 015 and 671 004 were selected as the most representative wells (see

Appendix C for slug test data).

Potential movement of groundwater at the site may be described in terms of transportation by natural flow
system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law the

average linear groundwater velocity may be expressed as:

()

where:
V = average velocity
K = hydraulic conductivity = 2.88 ft/day
n = volumetric porosity = 0.35
(based on analyses of Qs samples in the Zone | RFI Report)
i = mostrecent hydraulic gradient measurement = 0.0142 ft/ft
therefore:

v :[2.88 ft/day

] x 0.0142 ft/ft
0.35

V =0.1168 ft/day or 42.6 ft/year

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 43 feet per
year based on a hydraulic conductivity of 2.88 feet per day, a hydraulic gradient of 0.0142 feet per foot,
and a porosity of 35 percent for sandy sail.
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211 FATE AND TRANSPORT MODELING

The Domenico Madei is the fate and iransport method used to estimate the distance downgradient the
CoCs may migrate in 10- and 20-year time periods. The Domenico dilution/attenuation mode! is
presented in the SCDHEC guidance document, Scuth Carvlina Risk-Based Corrective Action for
Petroleurn Releases (SCDHEC 1998). This model is very conservative in that it assumes an infinite
mass, areal scurce condition through which groundwater flows. The mode! incorporates biological decay
effects through a first-order decay process; however, this mechanism was ignored because SCDHEC
guidance specifies that the decay rate must be assumed to be zero if site-specific decay rates have not

been determined.

[5)]

The impacted groundwater source area was modeled as 30 feet (1500 metlers) wide and 6.56 feel
(2.0 meters) deep; these values are conservative defaults suggested by the American Society for Testing
and Materials {ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleurn Release
Sites (ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source

area, further compounding the conservatism of the estimate.

Site-specific data were used for saturated hydraulic conductivity, hydraulic g
of organic ¢arbon in soil (1.02E-05 m/sec, 0.0142 f/ft, 0.35 cm*/cm® and 2.01E-3 g-C/g-soil, respectively).
The soil bulk density (1.45 g/cm®) was determined using a porosity of 0.35 and assuming that the specific

gravity of the soil particles is 2.7.

Because free product was previcusly detected in monitoring well NBCT200TWO1, the theoretical
groundwater concentration in equilibrium with kerosene based on Raoult's Law (see Appendix D) was
calculated for each of the potential CoCs. These calculated values were used for the source
concentration in predicting the 10- and 20-year plume migration. This analysis showed that the theoretical
concentrations of henzene (0.31 mg/L), toluene {4.65 mg/L), and naphthalene (23.35 mg/L) each exceed

the groundwater RBSLs, therefore, these CoCs were modeled.

The following estimates of dispersivity were used in the Domenico medel as given in SCDHEC (1998):

Parameter Estimate

Longitudinal Dispersivity, o, | X/10, where x= distance between the point of exposure and the source or compliance point

Transverse Dispersivity, o, | a,/3

Vertical Dispersivity, o, o, /20
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212 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN

The Domenico model was

1iged to predict the digtance at which the leading edage of the plume is
attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay.
This was done by adjusting the time to 10 years (3.15x10% sec) and 20 years (6.31x10° sec) and solving
for distance (x) by trial and error. The source was assumed to be the impacted area onsite. The distance
was changed until the required distance that is necessary for the concentration to attenuate to the RBSLs

was determined. Mode! estimates for 10 and 20 years are provided in the following table:

Domenico Model Chemical of Maximum Source RBSL or Point Estimated Time Period
Time Period Concern Concentration(1) of Exposure Distance Equilibrium
{malil) Concentration Traveled Reached
{migiL} {feet) {years)

Benzene 0.31 0.005 295 >10

10 year Toluene 465 1.00 47 >10

Naphthalene 23.35 0.01 14 >10

Benzene 0.31 0.005 335 >20

20 year Toluene 465 1.00 68 >20

Naphthalene 23.35 0.01 27 >20

{1) Raoult's Law default concentration for theoretical solubility of organic constituent in product (kerosene or fuel oil),

The 10- and 20-year models indicate that the Cooper River, located approximately 170 feet from the
source area, would not be protected from exposure to benzene. The Domenico 10-year and 20-year

simulation spreadsheets are presented in Appendix D.
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3.0 RISK EVALUATION

31 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs

Performance of a Site Conceptual Model is required because the RBSLs for soil and groundwater were
exceeded. Benzene and naphthalene exceeded the RBSLs for sandy soil where depths to groundwater
are 5 to 10 feet bls. Free product has been observed at this site since 1998. Since free product is
expected at the site, Raoult's Law was used to estimate the maximum CoC concentrations that can be
present in the groundwater due to the free product. The theoretical maximum concentrations of benzene,
toluene, and naphthalene based on Raoult’'s Law exceeded the RBSLs for groundwater. Exceeding

RBSLs requires identification of current and future potential receptors and human exposure pathways.

3.2 SITE CONCEPTUAL EXPOSURE MODEL

This section focuses on the current and future land use issues concerning the site. Figure 1 shows that
the site is bordered by the CNC to west and south, and by the Cooper River to the north and east. The
area surrounding CNC is "mature urban,” having long been developed with commercial, industrial, and
residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to the
north of the base along Shipyard Creek. The future use of the property is expected to be industrial or
commercial for the foreseeable future after the property is made available for redevelopment as part of
the Defense Base Realignment and Closure (BRAC) Act.

There are no potable water wells on the CNC. The former UST NS200 site is located more than ¥ mile
inside the CNC boundary; therefore, no potable water wells are within a % mile radius of the UST NS200
site. The nearest sensitive receptor is the Cooper River located approximately 200 feet north of the
former UST pit (approximately 170 feet from the leading edge of the free product). Surface runoff from
the former UST NS200 site would flow overland toward the Cooper River. There are no storm drains
located between the former UST NS200 site and the Cooper River.

3.3 EXPOSURE PATHWAY ANALYSIS

This section presents the receptor characterizations of the potentially exposed populations in the vicinity
of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC
requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL
concentrations are examined in a Tier 2 Risk-Based Corrective Action Report. Tables 1 and 2 present
the exposure pathway assessments for current and future use scenarios.
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3.3.1  On-Site Commercial/lndustrial Worker

An on-site commercial or industrial worker is defined as a business employee who works in a commercial/
industrial capacity at the site. The future use of the property is expected to be industrial or commercial for
the foreseeable future; therefore, an on-site worker was considered as a potential receptor. Incidental
ingestion and dermal contact with impacted soil are expected to be negligible for commercial/industrial
workers because they are located inside a building. Drinking water at this site is provided by the city;
therefore, ingestion of groundwater is not a complete exposure pathway. Building NS200's foundation is
assumed to be sufficient to prevent volatilization from both soil and groundwater into a commercial
building, and there is no history of vapors in Building NS200. It is unlikely that any additional exposure
pathways will exist for future on-site workers; therefore, no complete pathways exist for either current or

future commercialfindustrial workers.

3.3.2 On-Site Visitor

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors
would have the same exposure pathways as commercial workers, but their exposure duration would be

much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical
intake would not drive risk or cleanup ievels at the site.

3.3.3 On-Site Construction Worker

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or
around the site, particularly in the area of subsurface utilities. On-site construction workers could be
exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact
with soil, and incidental ingestion of soil. Surficial seil is not impacted, but subsurface samples contained
benzene and naphthalene at concentrations exceeding the RBSLs. On-site construction workers could
be exposed to constituents in groundwater by the following pathways: inhalation of volatiles from
groundwater, dermal contact with groundwater, incidental ingestion of groundwater, and soil leaching to
the groundwater. A water line, storm sewer, and sanitary sewer are adjacent to the site; therefore, the

point of exposure location for the on-site constructicn worker is considered to be at the source.
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3.3.4 On-Site Resident

An on-site resident is defined as any person making his or her home at the site. This site is expected to
remain a commercialindustrial facility; therefore, the an-site resident receptor was not considered further.

3.3.5 Off-Site Resident

An off-site resident is defined as any person making his or her home near the site. This receptor's
location is either an actual current residence near the site or is a vacant lot or property on which a
residence could be built. The site is located in an area that will likely remain commercial/industrial,
including all downgradient properties to the Cooper River. Therefore, this potential receptor was not
considered further.

3.3.6 Surface Water

The Cooper River is located approximately 170 feet to the north of the site. As Zone-wide groundwater
fiow has been identified as flowing toward the Cooper River, this potential receptor is considered.

3.4 IDENTIFICATION OF DATA REQUIREMENTS

No additional data are required to calculate SSTLs for the site.

35 SITE-SPECIFIC TARGET LEVELS

The Site Conceptual Model identified two possible receptors with seven potential pathways:

1. A construction worker in a utility trench who might ingest subsurface soil, have dermal contact
with impacted subsurface soil, or inhale volatiiized vapors from affected sail.

2. A construction worker in a utility trench who might ingest, have dermal contact with, or inhale
vapors from contaminated groundwater.

3. The Cooper River was considered as a surface water receptor with one pathway: ingestion of
affected river water.

ord A s mraoam oA
Nneu ard 1> preaciiiceud i

sections.
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3.51 Ingestion and Dermal Contact with Soil for a Construction Worker

The Site Conceptual Model identified the only potential receptor as a construction worker ingesting or
having dermal contact with soil while working in a utility trench. For ingestion and dermal contact with soil
while working in a utility trench, subsurface soil exposure to a construction worker is similar to surface soil
exposure. The RBSLs given by SCDHEC for ingestion and dermal contact with surficial soils by a
commercial worker are compared to the site soil concentrations in the table below. (RBSLs for

commercial workers are conservative for construction workers. See footnote (1) below.)

CoC RBSL* " | $020106 | S030106 | $010103 | S140103 | TW10102 | TW10204 | TW20102
Benzene 200 0.002 ND 0.014 ND ND ND ND
Naphthalene® | 41,000 0.940 1.990 1.820 2.390 2.080 0.856 0.516

Note: All concentrations in mg/kg. Concentrations that exceed RBSL are bolded.
* RBSLs for ingestion or dermal contact with surficial soil (RBCA, Table B6).
™ A commercial worker has a typically assumed exposure duration of 25 years and an exposure frequency of
250 daysfyear. A construction worker would be expected to have a much lower exposure duration and
exposure frequency based on the nature of utility or construction work. The exposure frequency can be
assumed to be 90 days/year and the exposure duration can be assumed to be 1 year, These assumptions are
based on the nature of utility work. Therefore, the RBSLs for construction workers are expected to be higher
than those for commercial workers.
% Naphthalene (Total) combines Naphthalene (8260 value) and 2-Methylnaphthalene (8270 value).

As shown in the above table, soil concentrations do not exceed the RBSLs for any CoC; therefore, a
construction worker ingesting or contacting impacted soil is not considered atrisk and the

dermalfingestion pathway is not considered for further analysis.

3.5.2 Inhalation SSTLs

RBSLs for a construction worker in a trench inhaling volatile vapors from soil were calculated. The
calculations are provided in Appendix D. The inhalation RBSLs were calculated using equations given in
the ASTM Standard Guide for Risk-Based Corrective Action Applied to Petroleurn Release Sites,
Designation E 1739-95E1 {1897). The following table summarizes the calculated RBSLs for the analyzed

pathway:
. . Maximum On-site Soil Exceeds
Chemical of Concern inhalation SSTL Concentration {mgfkg) SSTL?
{mg/kg)
Benzene 7,853 0.014 No
Naphthalenes 3,123 2.390 No
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Based on the above table, the construction worker exposed to subsurface soil is not at risk if inhaling
benzene or naphthalenes volatilizing from the sail.

3.5.3 Ingestion, Dermal Contact, and Inhalation of Vapors from Groundwater Exposed to a

Construction Worker

An additional completed pathway for construction workers is benzene and naphthalene in the
groundwater possibly exposing the workers to CoCs while working in a utility trench. The construction
worker's potential exposure to groundwater containing any of these CoCs was assumed to consist of
three pathways: dermal contact, incidental ingestion, and inhalation of volatiles. Drinking water is

provided by the city; therefore, ingestion of groundwater is not considered a complete pathway.

3.5.4 Calculation of Groundwater RBSLs Protective of a Construction Worker

Groundwater RBSLs provided by SCDHEC are for ingestion only; therefore, RBSLs were calculated for
the additional pathways of dermal contact, incidental ingestion, and inhalation of volaties. These
calculated RBSLs will be compared to on-site maximum CoC concentrations in groundwater and later
used in the soil leachibility model for determining whether the construction worker is at risk from

groundwater ieaching through site soils.

Groundwater RBSLs for the construction worker were calculated for three pathways: dermal contact,
incidental ingestion, and inhalation of volatiles. A target cancer risk of 1 x 40® and a target hazard
quotient of 1 were used in the calculations. Standard defaults were used when available and applicable
to a construction worker. When no standard parameters were available, conservative assumptions were
used. Where possible, site-specific parameters were used for site conditions. For all pathways, the
exposure frequency was assumed to be 90 days/year and the exposure duration was assumed to be

1 year. These assumptions were considered conservative based on the nature of utility work.

The dermal contact RBSLs were calculated using procedures in Risk Assessment Guidance for
Superfund, Volume |I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk
Assessment, Interim Guidance (USEPA Peer Consultation Workshop Draft, 1998}). Based on expected
limited contact with groundwater, the event frequency was assumed to be one event/day and the event
duration was assumed to be 1 hourfevent. The skin surface area available for contact was 4500 cmz,
based on one-fourth the skin surface area given in the risk assessment guidance document for a
swimming adult.
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The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance

for Superfund, Volume I: Human Health Evaiuation Manual (Interim Final), EPA/540/1-89/002 (USEPA

1989). An incidental ingestion rate of 0.01 L/day was assumed based on a fraction (12.5%) of the

incidental ingestion rate for a wading adult {0.01 Lthr), considered for an 8-hour work day. The incidental

ingestion rate for wading adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human
Health Risk Assessment (USEPA Region IV 1995).

The inhalation RBSLs were calculated using equations given in the ASTM Standard Guide for Risk-Based
Corrective Action Applied to Pelroleum Release Sites, Designation E 1739-35e1 (1997).

Because of the existence of free product on-site, the maximum solubility in equilibrium with fuel oil
calculated using Raoult's Law was used for the maximum constituent concentrations in groundwater.
Fuel oil constituents can vary greatly but were assumed for this investigation to be similar to kerosene,
which is typically 44% naphthalene (Concco, Inc., 1996. CONCAWE Diesel Fuel / Kerosene).
Calculations are provided in Appendix D.

The following table summarizes the calculated RBSLs for the analyzed pathways (see attached
calculations) and tabulates the minimum RBSL regardless of the pathway:

Dermal Incidental | Inhalation Selected Mg:l:i:j;n Greater than
RBSL Ingestion RBSL Minimum Groundwater the RBSL?
(mgiL) RBSL (mg/L)| {mg/L) |RBSL (mg/ilL) Conc. " {mgiL)
Benzene 0.85 68.52 0.15 0.15 0.31 Yes
Toluene 23.98 5677.78 5.38 5.38 4.65 No
Naphthalene 1.63  1135.56 2.63 1.63 23.35 Yes

Note: * No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated.
) Raoult's Law concentration for theoretical solubility of organic constituent in product (kerosene or fuel oil).

Based on the above comparison table of calculated RBSLs and default on-site values using Raoult's Law,
benzene and naphthalene in the groundwater pose a risk to a construction worker exposed to

groundwater. Toluene concentration in groundwater does not pose a threat to the construction worker.

3.5.5 Soil Leaching to Groundwater Risk for a Construction Worker

The Soil Leachability Model was used to calculate SSTLs for the establishment of soil cleanup criteria for
benzene and naphthalene in soil. Site-specific parameters were used when available; otherwise, values
were estimated from the charts on pages C2 through C5 of the SCDHEC Risk-Based Corrective Action
Guidance for Petroleum Releases, January 5, 1998. Because the only receptor for the groundwater
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pathway is the construction worker, the minimum RBSLs calculated for the construction worker exposure

Soil Leaching Maximum On-site Soil Exceeds
Chemical of Concern SSTL {myg/kg) Concentration (mg/kg) SSTL?
Benzene 0.32 0.014 No
Naphthalene 46 2.390 No

Based on the above table, the maximum soil concentrations of henzene and naphthalene found during
the site assessment do not exceed the calculated soil leaching SSTLs for these CoCs; therefore, the
construction worker is not considered at-risk if exposed to groundwater that has been contaminated from
soil leaching.

3.56 SSTLs Protective of the Cooper River

SSTLs were developed which would protect the Cooper River from potential impact from discharge of
impacted groundwater., The Domenico model was used to determine the groundwater SSTLs for
benzene, toluene, and naphthalene under steady state conditions. The groundwater flow was assumed
to be primarily north toward the Cooper River, 170 feet from the northernmost edge of the known free
product extent (Figure 2). Monitoring well NBCT200TWO01 contained free product (fuel oil) during several
elevation-gauging events from September 30, 1998, to October 20, 1999; therefore, the area surrounding
this monitoring wel! was considered to be the source for the modeling. Using the SCDHEC RBSL values
at the peint of exposure {Cooper River), the source area, and the compliance point SSTLs (monitoring
weli NBCL037001] located 20 feet north of the source location or 150 feet from Cooper River) were

calculated and compared with the calculated source concentrations in NBCT200TWO1.

Groundwater SSTLs protective of the Cooper River were determined to be:

. Maximum On-site < .
Chemical of Source SSTL | Compliance Point
Groundwater Exceeds SSTL
Concern Concentration* (mgiL) [mgiL] SSTL [mg/L]
Benzene 0.31 0.063 0.050 Yes
Toluene 465 12.6 10.0 No
Naphthalene 23.35 0.12 0.10 Yes
Note: " Based on Raoult's Law
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As shown above, benzene and naphthalene dissclved in site groundwater may pose a possible threat to
the Cooper River. Appendix D provides the Domenico moglel calculations that generate the SSTLs.

3.5.7 Selected SSTLs

The selected SSTLs and the source concentrations are:

Media of Concern Chemical of Units Minimum Maximum Source | Exceeds
Concern SSTL Concentration SSTLs
Soil Benzene mg/kg 0.32 0.014 No
Naphthalene myg/kg 46 2.390 No
Benzene ma/L 0.063 0.31 Yes
Groundwater Toluene mg/L 54 4.65 No
Naphthalene mg/L 0.12 23.35 Yes

Benzene and naphthalene in the seil do not pose a threat to the construction worker in a utility trench.
The presence of toluene in groundwater is within acceptable risk limits as defined by the SCDHEC and is
not a risk to the construction worker or the Cooper River. Benzene and naphthalene in groundwater may

eat to the construction worker in a utility trench and to the Cooper River.
3.6 CONCLUSIONS

The contamination assessment of the former UST NS200 detected levels of petroleum hydrocarbon
contamination above RBSLs. The following summarizes the results of the investigation and the risk

analysis.

. The apparent flow direction of the shallow groundwater at the site is generally toward the south,
especially between wells NBCT200TWO01 and NBCT200TWO03; however, many times the
groundwaler elevation data indicated a plateau, or a slight gradient to the north, between wells
NBCT200TW02 and NBCLO3001I.

tendency toward the Cooper River. Inconsistencies in the groundwater flow direction at the site

The Zone | RFI Report indicated a genheral zone-wide

could be attributed to (1) marine wall pilings installed between the piers along the shipyard
waterfront, (2) tidal influences, (3) the proximity of the sanitary sewer line to the four menitoring
wells (potentially draining or de-watering the area), and /or (4) leakage from the force main that
feeds into the manhole near monitoring well NBCT200TW02,

. Benzene and naphthalene were detected in soil above the soil leaching RBSLs for sandy soil with
groundwater depth between 5 and 10 feet bls.
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Free product has been measured in monitoring well NBCT200TW01. The concentrations in
groundwater as calculated using Raoult's Law are above the groundwater RBSLs for benzene,

toluene, and napnthaiene.

Potential receptors are identified as a construction worker in a utility trench exposed to
groundwater or soil and the Cooper River. Pathways were identified as dermal contact, ingestion,

inhalation, or soil leaching to groundwater.

Maximum soil concentrations do not exceed the dermal, incidental ingestion, or inhalation RBSLs;
therefore, a construction worker in a utility trench would not be considered at risk by soil.
Additionally, soil leaching to groundwater would not pose a threat to the construction worker in a

trench because SSTLs are not exceeded at the site.

Maximum groundwater concentrations exceed the RBSLs for benzene and naphthalene.
Therefore, the construction worker and the Cooper River may be at risk due to groundwater

contaminated with benzene and naphthalene,
SSTLs were formutated and can be used as cleanup goals.

RECOMMENDATIONS FOR FURTHER ACTION

Active corrective action is necessary at UST NS200. Because of the presence of free product, the

representative concentrations of benzene and naphthalene in groundwater are above the selected

minimum RBSLs for the construction worker, In addition, the concentrations of benzene and naphthalene

in groundwater are above the SSTLs for surface water exposure at the Cooper River. Therefore,

corrective action is required to reduce naphthalene and benzene in groundwater to concentrations below

the formutated SSTLs. The goal of corrective action is to prevent an impact to the identified potential

receptors (the construction worker in an on-site utility trench and the nearby surface water--Cooper

River).
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CURRENT LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WITHIN 1,000-FOOT RADIUS
UST 200, BUILDING NS200

ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Media Pathway Selected Exposure point or Data
(for Exposure Route for Evaluation? Reason for Requirements
exposure) Non-Selection
Air Inhalation No No volatilization to
enclosed space.
Explosion Hazard No
No explosion hazard.
Groundwater Ingestion Yes No water supply well
downgradient. RBSLs for
Dermal Contact Yeas All water supplied by construction
city. However, worker
Volatile Inhalation Yes construction worker exposure to
could be exposed to groundwater.
groundwater in utility
trench.
Surface Ingestion Yes
Water Cooper River is 170 SSTLs for
Dermal Contact No feet to the north surface water
{upgradient but ingestion at
Voiatile Inhalation No downslope). Cooper River,
Surficial Soil Ingestion No No impacted surface
soil. Asphalt and
Dermal Contact No concrete cover
impacted soil.
Volatile Inhalation No
Leaching to
Groundwater No
Subsurface Ingestion Yes Construction worker in
Sail a utility trench could be
Dermal Contact Yes exposed to
contaminated scil an
Volatile Inhalation Yes soil vapors. Sandy
soils; groundwater is
Leaching to Yes shallow: ~5 feet bls.
Groundwater
R4711993 CTO 0103
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FUTURE LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WITHIN 1,000-FOOT RADIUS
UST 200, BUILDING NS200

ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Media Exposure I?’athway Selected Exposure point or Data
(for Route for Evaluation? Reason for Requirements
exposure) Non-Selection
Air Inhalation No No volatilization to
enclosed space.
Explosion No
Hazard No explosion hazard.
Groundwater Ingestion Yes No water supply well
downgradient. RBSLs for
Darmal Contact Yes All water is supplied construction
by city. However, worker exposure
Volatile Yes construction worker to groundwater.
Inhalation could be exposed to
groundwater in utility
- trench.
Surface Ingestion Yes
Water Cooper River is 170 SSTLs for
Dermal Contact No feet to the north surface water
(upgradient but ingestion at
Volatile No downslope). Cooper River.
Inhalation
Surficial Soil Ingestion No
No impacted surface
Dermal Contact No s0il. Asphait and
concrete cover
Volatile No impacted soil.
Inhalation
Leaching to No
Groundwater
Subsurface Ingestion Yes Construction worker
Soil in a utility trench could
Dermal Contact Yes be exposed to
contaminated soi! and
Volatile Yes soil vapors.
Inhalation Sandy soils;
groundwater is
Leaching to Yes shallow; ~5 feet below
Groundwater land surface.
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TABLE 3
GROUNDWATER ELEVATIONS
UST 200, BUILDING NS200
ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Top of
Monitoring Well| Depth to Casing Date Depth to Fres Depth to Groundwater
. Product Water (ft) .
No. Bottom of | Elevation Measured (BTOC) (BTOC) Elevation (ft)
Screen (ft) | (ft) (MSL) (MSL)
NBCT200TWO1* 15.1 11.32 7/8/98 -- 9.12 2.20
9/30/98, LT 8.62 9.26 2.58
9/30/98, HT 8.36 8.58 2.92
10/2/98 NA NA NA
10/14/98, LT 8.53 9.19 2867
10/14/98, HT 8.22 B.44 3.06
10/30/98 9.27 10.14 1.89
11/5/98 9.05 9.33 2.22
11/13/98 9.50 10.10 1.71
11/19/98 9.54 9.95 1.71
12/3/98 9.70 10.05 1.56
12i4/98 9.70 10.09 1.55
1/12/99 9.46 9.88 1.78
1/20/99 g.35 9.46 1.95
1/26/99 8.51 8.66 2.78
2/1/99 8.09 8.25 3.20
2/17/99 9.08 9.18 2.22
3/3/99 9.11 9.23 219
10/20/99 - 7.32 7.33 4.00
NBCT200TW02 14.8 10.49 7/8/98 i 8.45 2.04
9/30/98, LT 7.81 2.68
9/30/98, HT = 7.58 2.91
10/2/98 o : 7.75 2.74
10/14/98, LT : 7.65 2.84
10/14/98, HT i 7.41 3.08
10/30/98 | e 8.51 1.98
11/5/98 - . 8.24 2.25
11/13/98 - 8.72 1.77
11/19/98 : : 873 1.76
12/3/98 8.84 1.65
12/4/98 8.83 1.66
1/12/89 8.56 1.93
1/20/99 8.47 2.02
1/26/99 7.51 2.98
211199 7.05 3.44
2/17/99 8.15 2.34
3/3/99 8.21 2.28
10/20/98 6.60 3.89
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TABLE 3
GROUNDWATER ELEVATIONS
UST 200, BUILDING NS200
ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CARCLINA
Top of
Monitoring Well| Depth to Casing Date Depth to Free Depth to Groundwater
. Product Water (ft) .
No. Bottom of | Elevation | Measured (BTOC) (BTOC) Elevation (ft)
Screen (ft) | (ft) (MSL) {MSL)
MBCT200TWO03 14.5 9.93 7/8/98 Gasralens 7.75 2.18
9/30/98, LT i e 8.19 1.74
9/30/98, HT }iiv i 7.23 2.70
10/2/98 e 8.09 1.84
10/14/98, LT |5 ‘ 812 1.81
10/14/98, HT Hn 7.09 2.84
10/30/98 | 8.60 1.33
11/5/98 ; - 8.24 1.69
11/13/98 8.72 1.21
11/19/98 8.76 1.17
12/3/98 8.84 1.09
12/4/98 8.89 1.04
1/12/99 8.80 1.13
1/20/99 8.54 1.39
1/26/99 8.09 1.84
2/1/99 7.49 244
2/17/99 8.46 1.47
3/3/99 8.41 1.52
10/20/99 6.46 3.47
NBCL037001! 6.61 7/8/98 459 2.02
9/30/98, LT 3.85 2.76
9/30/98, HT | 3.68 2.93
10/2/98 2 3.80 2.81
10/14/98, LT 3.69 2.92
10/14/98, HT 3.48 3.12
10/30/98 459 2.02
11/5/98 4.32 2.29
11/13/98 4.82 1.79
11/19/98 4,81 1.80
12/3/98 4.92 1.69
12/4/98 4.90 1.71
112/99 463 1.98
1/20/99 455 2.06
1/26/99 3.53 3.08
2/1/88 3.14 3.47
2/17/99 424 2.37
3/3/99 4.34 2.27
10720799 2.64 3.97
Notes:
BTQOC — below top of casing
MSL - mean sea level NA - not available
LT -~ low tide HT -- high tide

* Groundwater elevation calculation corrected for free product thickness in well as follows:
GW Elev. = TOC Elev, - [DTW-0.82(DTW-DTPY]
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TABLE 4

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL

UST 200, BUILDING NS200

ZONE |, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

ot Barng o /| B2TZ0T® | pamgang | ToUene | oot | apnirdere | SO, | g cntene | fuoarinans | ST || GUEERY) | cadmim
Sample Depth {mg/kg) ; (mg/kg) {mg/kg) (mg/kg) {mg/kg) {mgikg)

ResL 'V 0.005 1.292 1.540 42.898 0.211 83.535 31.042 267.404 13.233 99.673 8.000
RBsL ¥ 200 200,000 | 410,000 | 1,000,000 41,000 2.9 39 39 390 0.39 39
2005010102 ND 0.017 0.023 0.001 ND ND ND ND ND ND ND
2005020106 0.002 0.002 ND ND 0.940 ND ND ND ND ND ND
2008030106 ND 0.001 ND ND 1.990 ND ND ND ND ND ND
2005080104 ND ND ND ND ND ND ND ND ND ND ND
2005100103 0.014 0.003 0.006 0.002 1.820 ND ND ND ND ND ND
2005110102 ND 0.022 ND 0.010 0.001 ND ND ND ND ND ND
2005120101 ND ND ND 0.002 ND ND ND ND ND ND ND
2005130103 ND ND ND 0.002 ND ND ND ND ND ND ND
2008140103 ND ND ND ND 2.390 ND ND ND ND ND ND
2005150101 ND 0.001 ND 0.002 ND ND ND ND ND ND ND
2005160103 ND 0.002 ND ND 0.005 ND ND ND ND ND ND
2005170102 ND ND ND ND ND ND ND ND ND ND ND
2005180102 ND ND ND ND ND ND ND ND ND ND ND
2005190102 ND ND ND ND ND ND ND ND ND ND ND
2005200101 ND ND ND ND ND ND ND ND ND ND ND
2005210101 ND ND ND 0.002 ND ND ND ND ND ND ND
2005220102 ND ND ND ND ND ND ND ND ND ND ND
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TABLE 4

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
UST 200, BUILDING NS200

ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Soit Bormg No. 1| BenZene | peniar, | Tomens | ZUTCES | Napttnatens | RO | ene | fuoranmene | Chvsere | St | caomium
Sample Depth (mg/kg) {mg/kg) (mgka) {mg/kg} (malkg) {mg/kg) (mg/kg) (mgfkg) (mg/kg) {mg/kg) (mg/kg)
RBSL ¥ 0.005 1.292 1,640 42.898 0.211 83.535 31.042 267.404 13.233 99.673 8.000
RasSLW 200 200,000 | 410,000 | 1,000,000 41,000 19 39 39 390 0.39 39
2005230102 ND ND ND 0.001 ND ND ND ND ND ND ND
2005240101 ND ND ND ND ND ND ND ND ND ND ND
2005250102 ND ND ND 0.001 ND ND ND ND ND ND ND
2005260103 ND ND 0.002 0.001 ND ND ND ND ND ND ND
2005270103 ND ND ND 0.001 ND ND ND ND ND ND ND
2005280102 ND ND 0.002 0.001 0.028 ND ND ND ND ND ND
2005290103 ND ND ND ND 0.001 ND ND ND ND ND ND
2005310103 ND ND ND 0.003 ND ND ND ND ND ND ND
200TW10102 ND 0.006 0.008 0.016 2,080 ND ND ND ND ND 0.059
200TW10204 ND ND ND ND 0.856 ND ND ND ND ND 0,256
200TW20102 ND 0.003 ND 0.002 0.516 ND ND ND ND ND 0.221
200TW20204 ND ND ND ND 0.013 ND ND ND ND ND 0.168
200TW30102 ND ND ND ND ND ND ND ND ND ND 0.850
Notes:

Sample Collection Date: April 1998.

" RBSL for sandy soil; depth o groundwater 5 to 10 ft bis.
) RBSL for Commercial site where ingestion or dermal contact with surficial soit occurs.

ND — Not detected above laboratory practical quantitation limit.
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TABLE S

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
UST 200, BUILDING NS5200

ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

- ) Benzene Ethyl- Toluene Xylenes MTBE | Naphthalene Benzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h) Cadrnium
Monitoring Well 1.D. (ug/L) benzene (ug/L) (total) (ugiL) (ug) anthracene | fluoranthene | fluoranthene (ug/L) anthracene (ug/L)
9 woy) | 9| ey |19 g (ugit) (ug/L) (uglL) ¢ (uglL) ¢
resL ' 5 700 1,000 | 10,000 | 40 10 10 10 10 10 10 5
NBCT200TWo1 @ 13.7 20.2 1.07 25.9 ND 524 ND ND ND ND ND 0.216
NBCT200TWO02 ND ND 0.6 ND ND 14.3 ND ND ND ND ND 0.381
NBCT200TW03 ND ND ND ND ND ND ND ND ND ND ND 0.213
NBCLD37001| ND ND 1.17 ND ND 4.04 ND ND ND ND ND 0.644
Notes:

Sample Collection Date: April 1998.
" RBSL for groundwater.
@ Historical presence of free product in well NBCT200TWO1
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APPENDIX A

GEOLOGIC BORING LOGS
MONITORING WELL CONSTRUCTION LOGS



BY

CHK BY:

DATE:

JOB ORDER: CLIENT: UTHDIV
ENVIRONMENTAL DETACHMENT ORDER:  T-SAP 200 SO
CHARLESTON DRILLING METHOD: BORING NO. 200501
SOIL BORING LOG HAND AUGER SHEET 10OF 1
SAMPLING METHOD: * BORING
{ QCATION OF BORING: ‘BLDG NS20G (C3C 2) GRAB: . START FINISH
2224 SOUTH HOBSON AVENUE WATER LEVEL  UNKNOWN TIME TIME
NORTH CHARLESTON SC TIME 1020 1020
NORTHING:  371348.92 EASTING: 2325043.68 |DATE DATE DATE
ELEVATION: 874 Ft. msl CASING DEPTH. 6-Apr-98 8-Apr
« _g_ - % e g z T | SURFACE CONDITIONS: ASPHALT PAVEMENT
Hw |8 /el2z (8 Elagd |25 (z5 | &
aal=z Ea |3/ 8 L |wa |[FH | 6 SUNNY WEATHER 70F
=z g &= ; g % ca |Lu =
3 £8° |/ §laa|s |8 | @
z 2 =
o]
|
1 -
HA 1 764 | 2 DARK MUDDY SOIL - NO ODOR
1 SAMPLE NBCT2005010102
3] ORSTRUCTION ENCOUNTERED - BORING TERMINATED
L
ks
'
5]
i
8 —-—
’_
[
of |
1 ,_-
-
- 2 _J
3]
o
T
oL
7[]
8
=
o1
ol
-

age A -1




BY

CHK BY;

DATE:

JOB : NT:
ENVIRONMENTAL DETACHMENT OB ORDER T-SAP 200 CLIE SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200502
SOIL BORING LOG HAND AUGER SHEET 10F 1
— SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG N$200 (CSC 2) © - |GRaB: START FINISH
izz‘s SOUTH HOBSON AVENUE . [\WATER LEVEL 7.5'BGS TIME TIME
ORTH CHARLESTON SC . lnme 1045 1028 1045
NORTHING: 37135065  |EASTING: 232503567 |DATE 6-Apr-98 DATE DATE
ELEVATION: 8.73 Ft. mst CASING DEPTH: 6-Apr-98 | 6-Apr-08
« § 5, g o % = I | SURFACE CONDITIONS: ASPHALT PAVEMENT
w w E w > g el Y —3 - b=
2e z/8(E5 |3/8|22 |68 |Fy & | SUNNYWEATHER 70F
== gla < K= 3 e
& #la© tldw |g a =]
F3 =) n
0
1]
o83 | 2| DARK MUDDY SOIL - NO ODOR
3[]
-
305 | 4| DARK MUDDY SOIL - PETROLEUM ODOR
5 b
HA 1 1375 | 6 GRAY-BROWN/TAN SOIL - PETROLEUM ODOR
3 SAMPLE NBCT2005020106
7
E GRAY-BROWN/TAN SOIL - PETROLEUM QDOR
a
9 _|
=
0 —
||
T

I T LT T [1

o
1

T I T T 1 T T 1

age A -2




BY

CHK BY.

DATE:

0 . T-SAP 200 NT:
ENVIRONMENTAL DETACHMENT  [/OB ORDER: T-S4 CLE SouTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200503
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 {CSC 2) - |cRaB: START FINISH
2224 SOUTH HOBSON AVENUE  |WATER LEVEL 7 BGS TIME TIME
NORTH CHARLESTON SC  [TmE 1115 1055 1115
NORTHING: 371352.35  |EASTING: 232502843 [DATE 6-Apr-88 DATE DATE
ELEVATION: 8,82 Ft. ms CASING DEPTH 8-Apr-98 |. 6-Apr-98
x )] .
. |B o |2 Fe |2 |2 I | SURFACE CONDITIONS: ASPHALT PAVEMENT
w g o0 |z 54 |@s|Z-| S
pu flrZ2 |8 /6|0 |8 |
el |z/dlcm |3/8|28 |wd |FRH | ©
2|/ g|las |/ ¢[oF (= (ke | 2
v AN glmw |E a S
Z 3 o
0
— ]
1086 | 2| | DARK GRAY-GREEN/BROWN SOIL - NO ODOR
a1
1203 | 4 1 DARK GRAY/BLACK/BROWN SOIL - NO ODOR
s |
H
HA 1 1252 | 6 MOIST DARK BROWN/GREEN/BLACK SOIL - FUEL ODOR
/3 SAMPLE NBCT2005030106
/ 1005 | 7 | WET BROWN/GREEN SOIL - HEAVY FUEL ODOR
8
o[
u
{1
A --l
/ 2 H
/ 3]
]
4 —
5[
IR
/ "
sl
—
9 p——
L
'F

ageA -3




ay

CHK BY:

DATE:

: T- 4
ENVIRONMENTAL DETACHMENT JOB ORDER SAP 200 CLIENT SOUTHDIV
c HARLESTON DRILLING METHOD: BORING NO. 200508
SOIL BOR’NG LOG HAND AUGER SHEET 10OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2 _ GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  [\WATER LEVEL 75 BGS TIME TIME
NORTH CHARLESTON SC TIME 920 900 920
NORTHING: 37137254 EASTING: '2325032.36 DATE 7-Apr-98 DATE DATE
ELEVATION: :B8.55 Ft. msl CASING DEPTH. 7-Apr-08 7-Apr-98
z (o] . :
« ¥ w g c |2 - T SURFACE CONDITIONS: ASPHALT PAVEMENT
w., | % ale e £ [ W (O |7 §
= q gl £ o = €« F [T g
‘L>-E§"W333°- wa |Eg | @
=z - &< w2 |EQ (&u | 5
< oW Fla28 |« |4 5
%3 z|a 3|DP | = 2
z (@}
0  —
s
518 2 : BLACK MUDDY SOIL - SLIGHT FUEL ODOR
u
3
HA 1 830 4 BLACK/BROWN SOIL - SLIGHT FUEL ODOR
2 SAMPLE NBCTZ00S080104
5
-
r—
[
-
_s
N
-
g —
|
0]
3
M
S H
3 -
-
4  —
I
51
I
s e
Re
—
al|
9 W
-
/ is

age A-4




BY

CHK BY:

DATE:

1059 8

| O

F.
| NN O T N N A O |

o
|

ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200510
SOIL BORING LOG HAND AUGER SHEET 10F 1
SAMPLING METHOD: BORING _
LOCATION OF BORING: BLDG NS200 (CSC 2) B GRAEB! START FINISH
2224 SOUTH HOBSON AVENUE  (\WATERLEVEL  7.75 BGS TIME TIME
NORTH CHARLESTON SC TVE %05 815 905
NORTHING: 37138231 EASTING: 2325034.17 |DATE 30-Jun-98 DATE DATE
ELEVATION: 18,25 Ft. msl CASING DEPTH. 30-Jun-98 30-Jun-98
‘ 5 :
. 5 w g Fe |2 > I | SURFACE CONDITIONS: ASPHALT PAVEMENT
wy (8 B|192 (4 £lgd (25 |Ex | 8
o (z/8(F5 |3/8(22 |Q& |4 | & | TEMPERATURE 80F, SUNNY, HAZY
=F HEE: g2 (=2 |F& | o
& g8 © flas ($ a S .
z 3 o g
O =
1L
384 | 2 : SAND-CLAY MIXTURE, LIGHT BROWN, MEDIUM STIFF,
PRODUCT ODOR - SC
—1
3
5
680 | 4 i CLAY, YELLOWISH ORANGE, MEDIUM STIFF, PRODUCT
ODOR - CH
5[]
HA i 1449 | 6 [\/] CLAY, LIGHT BROWN WITH BLACK PRODUCT STAINS,
3 MEDIUM STIFF, PRODUCT ODOR - CH

SAMPLE NBCT2005100103

CLAY WITH TRACE SAND, YELLOWISH ORANGE TO LIGHT

GRAY, VERY SOFT, STRONG MOTHBALL (NAPHTHALENE)

ODOR - CH-

ageA->b




BY

CHK BY:

DATE:

ENVIRONMENTAL DETACHMENT JOB ORDER:  T-SAP 200 CUENT:  SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200511
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) B GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  \WATERLEVEL  UNKNOWN TIME TIME
NORTH CHARLESTON SC TME 925 625
NORTHING: 371373.77  |EASTING:  :2325049.71 |DATE DATE DATE
ELEVATION: :8.50 Ft. msi CASING DEPTH! 7-Apr-98 | 7-Apr-98

g Q T | SURFACE CONDITIONS: ASPHALT PAVEMENT
@ o |u T x £ = a _
o w ztZ |§ /5|62 |RE |k &
a @ |5/8|28 |wa =g ©
Ir FAVEIHEE L E
7] a Elaw £ o ]
3] w
'
/ 1 d
HA 1 264 | 2 BROWN SOIL - NO ODOR
1 SAMPLE NBCT2005110102

th
I T 1T 1 T1

(S
LI T 1 LI T T I T TTITT]

I

w
[T TT

OBSTRUCTION ENCOUNTERED - BORING TERMINATED

ageA -6




BY

DATE:

ENVIRONMENTAL DETACHMENT JOB ORDER:  T-SAP 200

CLIENT: SQUTHDIV

CHARLESTON DRILLING METHOD: BORING NO. 200512
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING, BLDG NS200 (CSC 2) GRAB: START | FINISH
2224 SOUTH HOBSON AVENUE  |WATERLEVEL  UNKNOWN TIME TIME
NORTH CHARLESTON SC i - 1330 1240
[NORTHING: 37138154  |EASTING.  2325023.56 |DATE DATE DATE
ELEVATION: :8.45F! msi CASING DEPTH: 13-Apr-88 13-Apr-98

CHK BY:

.
I T T T T I T T T T T T 11

-~
[ T1

T 1T T T

z =] < .
- § 5 |2 Fe |2 2 I | SURFACE CONDITIONS: ASPHALT PAVEMENT
Bw |8 /B2 |E/Elad |25 |25 | &
T2 z/805 [3/6|28 |wE [EY | & | WEATHER SUNNY 70F
4 HE w|OZ2 |T& |FL |
& gla glaa 1S a o
z 2 =) g
o
]
T
HA 1/ 513 | 2 GREEN/BROWN SANDY SOIL
1 SAMPLE NBC1200S120101
3
—
37 | 4| GREEN/BROWN SANDY SOIL - NO ODOR
ENCOUNTERED OBSTRUCTION (BLDG FOUNDATION) -
5| | BORING TERMINATED
’—
6  —
||
7
o]
o

ageA-{




BY

CHK BY:

DATE:

- T-SAP 200 CUENT: OUTHDIV
ENVIRONMENTAL DETACHMENT /OB ORDER SOuTH
CHARLESTON DRILLING METHOD: BORING NO. 200513
SOIL BORING LOG HAND AUGER SHEET 10F 1
o SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG N$200 (CSC 2) - GRAB: START FINISH
2224 SOUTH HOBSON AVENUE WATER LEVEL 6 BGS TIME TIME
NORTH CHARLESTON SC TIME 1355 1345 1356
NORTHING:  371393.08 EASTING: 2325032.71 |DATE 13-Apr-98 DATE DATE
ELEVATION: -7.88 Ft. msi CASING DEPTH: 13-Apr-98 | 13-Apr-98
« 5 % o g _ g » I | SURFACE CONDITIONS: ASPHALT PAVEMENT
Y 8 BIZC 12 £15Y 185 |T5 | 8
b o ilaw S =] S
0 —
/ 'H
000 | 2 : SANDY BROWN S0iL - NO ODOR
3]
90.00 | 4 : GREEN/BROWN SANDY MOIST SOIL - NO ODOR
< H
—
HA 1 7 171 6 7 BROWN SANDY VERY MOIST SOIL - NO ODOR
3 % SAMPLE NBCT2005130103
7
=
-
8
|
9
|
0
-
.
‘ B
/ e a
-
3
<
=
5 ]
-
s
/ L
B pr—
o[ |
n
0
/ B

ageA-8




BY

CHK BY:

DATE:

ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOQUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200514
SOIL BORING LOG HAND AUGER SHEET 10OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING; BLDG NS200 (CSC 2) _ GRAS: START | FINISH
2224 SOUTH HOBSON AVENUE  \WaTER LEVEL = BGS TIME TINE
NORTH CHARLESTON SC TIME 1415 1400 1415
NORTHING: 371390.3¢  |EASTING:  2325046.79 |DATE 13-Apr-98 DATE DATE
ELEVATION: (7.91 Ft msl CASING DEPTH' 13-Apr-98 | 13-Apr-98
. |B . 2 /e g |, T | SURFACE CONDITIONS: ASPHALT PAVEMENT
w E ] = | = W [y - -
ze |z/E|Z2 § $(92 (8% |F U é WEATHER SUNNY 70F
=X |7/ 5E2 |3/ 5|85 |2E |52 | 2
7.} ] =t HETEES o o
z j [} 0
o
yd P g
/ 130 | 2[] SANDY GREEN/BROWN SOIL_ - NO ODOR
/ ’ 5
575 | 4| GREEN/GRAY/TAN SOIL - HEAVY PETRO ODOR
HA 1 671 | 5 GREEN/BROWN CLAY SOIL - VERY MOIST - STRONG

(%]

h

I O Y == |

wn
L1171

{

|

11

[ T 11

-}
[T T T T4

N\

PETRO ODOR SAMPLE NBCT2005140103

ageA-9




CHK BY:

BY

DATE:

ENVIRONMENTAL DETACHMENT  |'OPORDER: T-SARZ00  [CLENT:  SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200515
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC2) GRAB: START | FINISH
2224 SOUTH HOBSON QVENUE WATERLEVEL ~_ UNKNOWN TIME TIME
NORTH CHARLESTON SC TME 84 455
NORTHING. 371386.04  |EASTING.  2325066.24 |DATE DATE DATE
ELEVATION: 8.97 Ft. msl CASING DEPTH: 14-Apr-98 | 14-Apr-98
) . '
e % .. § ce |2 |2 g SURFACE CONDITIONS: ASPHALT PAVEMENT
0 = —
Eg z %E% 3/8|23 |5 [T | & | WEATHER SUNNY 70
o < w| O - [T =
2T/ E8S |/ ¢35 (T (BT | 3
z x Q
0 -
1]
HA 1 200 | 2 BROWN SANDY SOIL - NO ODOR
1 SAMPLE NBCT2008150101
al] \
100 | 4| BROWN CLAY SOIL - NO ODOR

i

OBSTRUCTION ENCQUNTERED - BORING TERMINATED

P T T T 1

I

©o
I 11

|

L I

|




BY

CHK BY:

DATE:

B : - -
ENVIRONMENTAL DETACHMENT JOB ORDER T-SAP 200 CLIENT SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200816
SOIL BORING LOG HAND AUGER SHEET 1 0OF 1
) SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) _ GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  |WATERLEVEL  UNKNOWN TIME TIME
NORTH CHARLESTON SC e %00 910
NORTHING: .371366.12 EASTING: 2325061.11 |DATE DATE DATE
ELEVATION: '9.11 Ft. ms! CASING DEPTH: 14-Apr-98 | 14-Apr-98
z 2 Q T | SURFACE CONDITIONS: ASPHALT PAVEMENT
AR I - R
w g - - J—
£ |:/E|EZ |3/5|82 (S [EuW | & [weamersunny 7oF
z = 3 &< o g 2 |xe |50 | 2
7] z2lg® slaw € a8 2
z 3 Q
0
1 |
_1
7600 | 2| | BROWN/TAN CLAY SOIL - NO ODOR
3
123 4 F BLACK/BROWN CLAY SOIL - NO ODOR
5[
HA - i 855 6 [\ MOIST GREEN/BROWN/BLACK SOIL - NO ODOR
3 SAMPLE NBCT2005160103
ENCQUNTERED WOODEN OBSTRUCTIQN - BORING
4= 2141

w
[T T T I T1

W
I T 11

I

JERMINATED

age A-11




BY

CHK BY:

DATE:

ENVIRONMENTAL DETACHMENT JOB ORDER:  T-SAP 200 CLEENT:  SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200517
SOIL BORING LOG HAND AUGER SHEET 1OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 {CSC 2) . GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  [WATER LEVEL 6'BGS TIME TIME
NORTH CHARLESTON SC TIME 280 930 950
NORTHING: 371346.98  |EASTING: 232505539 |DATE 14-Apr-68 DATE DATE
ELEVATION: -9.04 Ft. msi CASING DEPTH- 14-Apr-98 | 14-Apr-98
- i " g - |2 2 I | SURFACE CONDITIONS: ASPHALT PAVEMENT
U (8 BIO2 |2 1Y (25 T | 8 '
at|z/uleyg (3/%|28 Wl Ed| o
3P |7 8|58 |7 4|82 B g | 2
& g8 il3aa |$ o 5
z © hd
0
H

NN

0.00 2

1T

N\

1577 4

(1, ]
| >A<]

1350 6

{1

P T T 17

N\

SANDY BROWN SQIL - NO ODOR

MOIST SANDY GRAY/GREEN SOIL - NO ODCR

SAMPLE NBCT2005170102

MOIST GREEN/BLACK SOIL - NO CDOR

age A - 12




By

CHK 8Y:

DATE:

: NT:
ENVIRONMENTAL DETACHMENT JOB ORDER T-SAP 200 CLIE SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200518
SOIL BORING LOG HAND AUGER SHEET 10F 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG N520C (CSC 2) GRAB: START | FINISH
2224 SOUTH HOBSON AVENUE WATERLEVEL  UNKNOWN TIME TIME
NORTH CHARLESTON SC e - 1000 1010
NORTHING: 37132836  |EASTING:  2325048.85 |DATE DATE DATE
ELEVATION: '8.78 FL msl CASING DEPTH: 14-Apr-98 | 14-Apr-98
c |¥ 5 o 8 e |2 |z | £ | SURFACE CONDITIONS: ASPHALT PAVEMENT
Wy [BRISE 1 £Fl1E5Y |25 |z | B
$E|z/5|55 (3/8|28 (D2 (T8 | & |weatHERSUNNY 707
- 4 < w | O Q. w -
5 g(8° Elad $ 8 5
z

F
/ 0.00 2t
T
3——
HA 1 308 | 4

<]

~
| T T T T O

BLACK/BROWN SOIL - NO ODOR

BLACK CLAY SOIL - NO CDOR

SAMPLE NBCT2005180102

OBSTRUCTION ENCOUNTERED - BORING TERMINATED




BY

HK BY:

C

DATE:

ENV'RONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV
CHARLESTON [oRILLING METHOD: BORING NO. 200519
SOIL BORING LOG HAND AUGER SHEET 10OF 1
o SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) GRAB: START | FINISH
2224 SOUTH HOBSON AVENUE [ iiaTeR EVEL  UNRNOWN | TIME TIME
NORTH CHARLESTON SC T 1020 1030
NORTHING: 371340.99 EASTING: 232503411 DATE DATE DATE
ELEVATION: 8.88 Ft. msl CASING DEPTH" 14-Apr-98 | 14-Apr-98
z ] ® :
5. |54 " . § / :%-, 5 2 . % ] g SURFACE CONDITIONS: ASPHALT PAVEMENT
T AE gég 3 ggg gg £ | G | WEATHER SUNNY 70F
b 2(4¢© tlzs < |8 3
z , O i
0] |
|
e -
201 | 2 : GREEN/GRAY SANDY SOIL - NO ODOR
H
-
HA 1 1201 | 4 % BLACK MOIST SOIL - NO ODOR
2 SAMPLE NBCT2005190102
5 QBSTRUCTION ENCOUNTERED @ 4° BGS - BORING
N TERMINATED
- 6

[T T 11

[

[ T T 11

[ T T 11T

{

!

]

|

I

[ ]

age A- 14




BY

CHK BY:

DATE:

ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200820
SOIL BORING LOG HAND AUGER SHEET 10F 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2} . GRAB: START FINISH
2224 SOUTH HOBSON AVENUE WATER LEVEL UNKNOWN TIME TIME
NORTH CHARLESTCN SC TIME 1045 1045
NORTHING: 3713238.59 EASTING: 2325020.16 |DATE DATE DATE
ELEVATION: .8.15 Ft. msl CASING DEPTH 14-Apr-98 | 14-Apr-98
z Q ' .
E § / Is o g t E % z E SURFACE CONDITION?. GRASS LAWN
w ul [4 = | &R - -
¢ |z §|1Z5 |3/8|2¢8 oF |fu 2 | WEATHER SUNNY 70F
<= F Q & 5 w | O = L | =
v 20 Elaw % =] 3
0
||
1 e
HA 1 187 2 BLACK/GRAY SAND SOIL - NO ODOR
1 SAMPLE NBCT2005200101

1

{

I

-]
[ T T T T T T 10

LT {1

~
| IR I Y R I I N B B

QBSTRUCTION ENCQUNTERED - BORING TERMINATED

&
o
i1}
>

15




BY

CHK BY:

DATE:

JOB ORDER:  T-SAF 200 CLIENT: UTH
ENVIRONMENTAL DETACHMENT ER: TS SouTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200521
SOIL BORING LOG HAND AUGER SHEET 1OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) - |GRaB: START FINISH
2224 SOUTH HOBSON AVENUE  |\ATER LEVEL 4'BGS TIME TIME
NORTH CHARLESTON SC — 1300 1350 1400
NORTHING: 371418.10  |EASTING. 232504716 |DATE 16-Apr-98 DATE DATE
ELEVATION: 6.68 Ft. ms CASING DEPTH' 16-Apr-98 | 16-Apr-98
x o o . .
x g s o |8 fa (2 z g SURFACE CONDITIONS: ASPHALT PAVEMFM
[ry] = = =
T |z/8|ZE § 2122 [S2 |FW | & |SUNNYWEATHER. 78F
Y= 8% s w2 fee Fu| 2
v g1a° f|ldw £ a o]
z : [=] w
'H
.
/ 1
HA 1 B200| 2 GREEN CLAY SOIL - SLIGHT MOISTURE - NO ODOR

I I><] 1

35.00 4

»

I S T I

I 11

E
I 1 1T 7T T YT T I 1T 7 7 7 7 13

SAMPLE NBCT200S210101

DARK GRAY VERY MOIST SOIL - NO ODOR

Page A- 16




BY

HK BY:

G

DATE:

ENV'RONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200522
SOIL BORING LOG HAND AUGER SHEET 10F 1
. SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) ' GRAR: START FINISH
2224 SOUTHHOBSON AVENUE  \WATERLEVEL 4 BGS TIME TIME
NORTH CHARLESTON SC — %00 855 500
NORTHING. 37144530  |EASTING. 232504563 |DATE 17-Apr-98 DATE DATE
ELEVATION; 5.95 Ft. msl CASING DEPTH. 17-Apr-98 | 17-Apr-08
z (&) .
L ‘o t Mlee |2 |2 T | SURFACE CONDITIONS: ASPHALT PAVEMENT
Ww |& /e z |2 felay g g |k ]
58 |z g £5 |3/8|22 (8% T8 | & | WEATHER OVERCAST, TEMPERATURE IN 70s
QL < w| O [ — '
< elwo gl =g | |H =
A a oy Q Q
s 2 8 a.
0 |
1
3400 2 GRAY SANDY MOIST SOIL - SEWER ODOR
3
HA 1 1860| 4 BLACK CLAY MUD - SEWER ODOR
2 SAMPLE NBCT2008220102
|

;

i
I I 1 T T I T T T T AT T TT T ]1

~
[ 1111

)]
I 1 T T T T 711




BY

CHK BY:;

DATE:

: P 200 CLIENT:
ENVIRONMENTAL DETACHMENT  [/OBORDER:  T-SAP2 L SOUTHOIV
CHARLESTON DRILLING METHOD: BORING NO. 200523
SOIL BORING LOG HAND AUGER SHEET 10F 1
) SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 {CSC 2) - |cRAB: START FINISH
2224 SOUTH HOBSON AVENUE  (\waTER LEVEL 4 BGS TIME TIME
NORTH CHARLESTON SC TIME 250 840 850
NORTHING. 371450.83 |EASTING:  2325026.26 |DATE 17-Apr-98 DATE DATE
ELEVATION: 5.82 Ft. msi CASING DEPTH' 17-Apr-98 |* 17-Apr-98
o g . g - % 2 T | SURFACE CONDITIONS: ASPHALT PAVEMENT
wl E 5 = w —_ - -
gE |:/5(25 |3/8 %’g 5F|E4 £ | WEATHER OVERCAST, TEMP IN 70s
- [+ I 4 w|O o w -
& 8° Zga g |8 5
S e w
L)}
o
T
190 | 2 j GRAY SANDY SOIL - SEWER ODOR
3
HA 1 804 | 4 GRAY/TAN CLAY SOIL MOIST STRONG SEWER ODOR

L]
<]

N
=]
I' T LT

[ 5]
[ T T 1T T T T T T T T T TTIT

I

[ T 171

SAMPLE NBCT200S230102

Page A - 18




BY

DATE:

: T-SAP 200 CLIENT: ) v
ENVIRONMENTAL DETACHMENT  [/OBORDER:  T-SAP2 OUTHD
CHARLESTON DRILLING METHOD: BORING NO. 200524
SOIL BORING LOG HAND AUGER SHEET 10OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) - - |GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  [WATERLEVEL ___ 4 BGS TIME TIME
NORTH CHARLESTON SC TIME o35 625 435
NORTHING: :371458.92 EASTING: 2325049.81 |DATE 17-Apr-98 DATE DATE
ELEVATION: :5.86 Ft. msl CASING DEPTH! 17-Apr-88 | 17-Apr-98
o) .
« ;. K o g Fo |2 > . r SURFACE CONDITIONS: ASPHALT PAVEMENT
Yuw B /EIZZ |8 /Elad |25 (x5 | 8
g VA & [3/48 g% WE [FH | & |WEATHER OVERCAST, TEMPERATURE IN 70s
w = (w4 =
3 gB° |/ glaa|s |8 | §
z [®)
oLl
s
HA 1 250 2 DARK GRAY SANDY MOIST SOIL - SLIGHT SEWER ODOR
1 SAMPLE NBCT2005240101

220 4

CHK BY:

DARK GRAY MUDDY SOIL - STRONG SEWER ODOR

[ T T 1§

I

I

P LT T T

1

P11

[

T 11T

age A-18




BY

HK BY:

C

DATE:

ENVIRONMENTAL DETACHMENT
CHARLESTON

JOB ORDER:  T-SAP 200

CLIENT: SOUTHDIV

DRILLING METHOD: BORING NO_ 200525
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
- SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) _ GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  |WATER LEVEL  UNKNOWN TIME TIME
NORTH CHARLESTON SC TE 1325 1339
NORTHING: 37139585  |[EASTING: 232508375 |DATE DATE DATE
ELEVATION: 9.43 Ft. msl CASING DEPTH- 16-Apr-98 16-Apr-88
= : - .
« g e § oo % - z SURFACE CONDITIONS: ASPHALT PAVEMENT
w 1] 5 w z a = | = W — — =
as |z/8|E5 |3/8|%z2 |32 |F 2 § SUNNY WEATHER, 78F
ZF 819 w/0F (=2 fha | o
& g18° ilga | |8 5
= z =) @
gu
1]
300 | 2[] BROWN SANDY SOIL -_NO ODOR
3[]
HA 1 33.00| 4 BLACK/BROWN MUD - SLIGHT SEWER ODOR

N
[+ /1
S A == |

N
N Y Y B

S T |

|

|

SAMPLE NBCT2005260102

QESTRUCTION ENCOUNTERED - BORING TERMINATER

Page A - 20




BY

CHK BY:

DATE:

ENVIRONMENTAL DETACHMENT

JOB ORDER:  T-SAP 200 CLENT:  SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO, 200526
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDGNS200{CSC2) -  |GRAB: START | FINISH
2224 SOUTH HOBSgN A‘c’:ENUE WATER LEVEL & BGS TIME TIME
NORTH CHARLESTON S TIME 1320 1308 1320
NORTHING: 371360.33  |EASTING:  2325079.84 |DATE 16-Apr-98 DATE DATE
ELEVATION: :9.51 Ft. ms) CASING DEPTH: 16-Apr-98 | 16-Apr-98
. 5o 2 /e e g |, T | SURFACE CONDITIONS: ASPHALT PAVEMENT
w F AFilkw |0z |Z -
zo £z (3/|fz |58 |E & % | suwny weaner, 76
- ﬁ o< ol |2a |8 o
o< wo zl= L < E 5
w =) sl (> b
, 8
o
|
1 -
260 | 2 : SANDY TAN SOIL - NO ODOR
4 *
3
H
185 | 4| SANDY BROWN MOIST SOIL - NO ODOR

3

-
Cal
-
b
[=/]

[« ]
LT T T T T T T T <T

]

o
1T T T 7T

GREEN/BROWN MOIST CLAY - NO ODOR

SAMPLE NBCT2005260103

Page A - 21




BY

HK BY:

G

DATE:

O = |

(=]
T T T 1

[T T TTTT

q
[T T 1T 177

|

ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT: SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NQ. 200527
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING. BLDG NS200 (CSC 2) - GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  |WATER LEVEL 6 BGS TIME TIME
NORTH CHARLESTON SC TVE o 855 %08
NORTHING: 37132295 |EASTING:  2325069.81 |DATE 16-Apr-98 DATE DATE
ELEVATION: .9.41 FL. ms| CASING DEPTH 16-Apr-98 | 16-Apr-98
@] .
N g " g - |8 - T [ SURFACE CONDITIONS: BARE SANDY SOIL
wy |8 BIZC 1 AlsL |25 |2 | S
E& z/8(E5 [3/5|S2 |82 |[EW | & | SUNNY WEATHER, 70F
r gla < 2|02 € (&u | I
g 2|28 |« o]
w - =] tlav |3 =] 8
=z z <
0
|
du
60| 2] BLACK/BROWN SAND - NO ODOR
3[ ]
T10] 4 :"l- BLACK/TAN CLAY SOIL - NO ODOR
P
HA 1 30| 6 BLACK/GRAY/GREEN SAND - MOIST - NO ODOR

SAMPLE NBCT2005270103

Fage A - 22




8Y

CHK BY:

DATE:

ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT:; SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200528
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
. SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200(CSC2) . - |GRAB: START FINISH
2224 SOUTH HOBSON AVENUE  [WATER LEVEL  UNKNOWN TIME TIME
NORTH CHARLESTON SC TIE a1s 850
NORTHING. 371308.55 |EASTING:  2325042.50 |DATE DATE DATE
ELEVATION: 8.54 Ft. ms| CASING DEPTH' 16-Apr-98 | 16-Apr-98
z L) .
« : - § 5 « |2 |z g SURFACE CONDITIONS: GRASS LAWN
i =] w a - - -
2o |z/5|E5 [3/8|22 |55 |Fu | & | sunnyweaTHER, 70F
VA RV HEE T
] (=] Q
| H @ -
0 -
L
/ 1] ]
000 | 2 ] BROWN SANDY SOIL - NO ODOR
i :
3
™ )
HA 1 156 | 4 BLACK SANDY SOIL - NO ODOR v
2 SAMPLE NBCT2005280102
25 | 5 BLACK SANDY SOIL - NO ODOR
j . NATED
s ey
71
8|
9]
0[]
dn
-2 :
3|
4[]
5 E
Ju
717
Ji
S
ol

'U
0
Q
1]
>

N
[




By

CHK BY:

DATE:

: IENT:
ENVIRONMENTAL DETACHMENT JOB ORDER: T-SAP 200 CLIENT SOUTHDIV
CHARLESTON DRILLING METHOD: BORING NO. 200S28
SOIL BORING LOG HAND AUGER SHEET 10F 1
SAMPLING METHOD: BORING
2 BLULS NSaly {uuu £} GRA M
LOCATION OF BORING: RLDG NS20D{CSC 2} GRAB START FINISH
2224 SOUTH HOBSON AVENUE  |WATER LEVEL &' BGS TIME TIME
NORTH CHARLESTON SC TTME 015 055 1015
NORTHING: 371318.83 EASTING: 2325018.67 |DATE 16-Apr-98 DATE DATE
ELEVATION: :7.76 Ft. msl CASING DEPTH- 16-Apr-98 | ‘16-Apr-98
' z g 9 T | SURFACE CONDITIONS: GRASS LAWN
£l AlBe s £lES B 2. | 8 ‘
= - =
gi z gE% i ‘an;-' EE E é SUNNY WEATHER 70F
- o o o = e |
P 2lg° HEERER L o]
z = Q @
ol |
s
0oo | 2 ; BROWN SANDY SOIL - NO ODOR
3 p
000 | 4 : GRAY SANDY MOIST SOIL - NO ODOR
5 Lq
HA 1 000 | &0\ DARK MUDDY SOIL - NO ODOR
/ 3 SAMPLE NBCT2005280103

T T T T T TT1

I T 1.1

L T T 1T T T T1

T

N\

rage A - 24




BY

CHK BY:

DATE:

JOB ORDER:  T-SAP 200 CLIENT:  SOUTHDIV
ENVIRONMENTAL DETACHMENT
CHARLESTON [oRILLING METHOD: BORING NO. 200531
SOIL BORING LOG HAND AUGER SHEET 1 OF 1
SAMPLING METHOD: BORING
LOCATION OF BORING: BLDG NS200 (CSC 2) } GRAB: START | FINISH
2224 SOUTH HOBSON AVENU WATER LEVEL 6 BGS TIME TIME
NORTH CHARLESTON SC TINE 0 900 010
NORTHING: 37140116  |EASTING: 232507607 |DATE 24-Apr-98 DATE DATE
ELEVATION: :9.11 Ft. msl CASING DEPTH 24-Apr-98 | 24-Apr-98
(4] .
« w 2 b |2 o .| I | SURFACE CONDITIONS: ASPHALT PAVEMENT
Yy AV
g E5|3/8|82 |52 |E& | & |WEATHER SUNNY 86F
=r a < m g 2|2 |Fo =
& 8 © z|ga g |8 S
$3° (5 5
0 _—
H
/ u
| ]
000 | 2 _{ TAN SANDY SOIL - NO ODOR
-
3 freney
000 | 4l BLACK MUDDY SOIL - SEWER ODOR
5[
HA 4 1 7 000 [ 6\l BLACK MUDDY SOIL - STRONG SEWER ODOR
3 SAMPLE NBCT2005310103
7

I

o
| I |

|

|

I

Fage A - 25
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5@1

WELL CONSTRUCTION DETAILS

IR LT !\\V\\\\\&\\\\\\\\\g&\\\\\\\\\\\g

I

[Ervirte i

L

r

2. Total lenght of Riser plpe

4. Lenght of Screen

5. Type of Screen

11. Type of Seal

WELL NUMBER NB8CT-200-TwW-0!

DATE OF INSTALLATION _06/1!7 /938
INSTALLED BY tHasLEsmy E_}J_l"uvﬁmbﬂ'.i

TauK sgetiow / T BasLs

1. Height of Casing above ground 2.58"°

7.68'
2 ID AcuEdure 4o

3. Type of Riser pipe _FLusy TuREan PvC

10.0°

Z2°ID scHepDuULEYEe .
FLUSH TURERD Pve. oDi0SL 8T

0.5 (1weLuses 0.3' uvsLATTED

6. Lenght of Sump __PeeTion oFf scossw.

7. Depth of Boring 1 7-0”

Diameter of Boring _7-75"Nosmivar,

8. Depth to Bottorn of Screen /5 1

‘Drinces Scevicas No. 2

9. Type of filter pack FiLTer. SaAub

Quanity Used _375 Lbs
Size /0 -30 Scegsn sizk

10. Depth to Top of Filter Pack 3.0

“syue peL” 1/t” Bovvomrm
PLCLLETS

Quanity Used _ 75 Lbs.

Fi
12. Depth to Top of Seal 04

13. Type of Grout _MONE

Grout Mixture M /A
Method of Placement _N/A

14. Type of Well Protection N&wE AT /v s7awatiom

CONCOETE cae TO BL PoaREd TO ASAUALT SuRsA -

COMMENTS:

Wa te. Lavel 7.00' hgs & 2hsurc
aftey wall installat on.

Segurd wu'“\ Loc.k;ns I-ul.“ ELP .

ib lig/eg

MAF / WELL_FRM.VSD



-

Hele Me. NBE:"E

DIvVISION

DRILLING LOG Sbutu ATLAUTIC (USACE)

INSTALLATION SHERET 1
FORME R. CHARLESTDN NAVAL G2a S or & IHEE

——
1 ARQIECT 14 sriyiiaTron 08 YEMAORARY Mes Tonmé

WELLE AT BusaanG 200 SoMeEr. UST ST

LOCATION ¢ nates or Stagion)
‘SEE RE mAANRI ColLusmy (8)

2 DRILLING AGENCY
CHARLESTEN GAVIRSNMENTAL DETALH sgrir (TANK

10, SIZE AND TYPE OF BIT9E" ID Holiew ETEM AlsR._ |

4. MOLE NO. (Ae shomm on arawmg title] , - :
ana #le numbas) ;ﬁaﬁ-ZOO-m-Ol

5 NAME OF DRILLER

IR ] r I& FouIT s

— .

12, WANUFACTURER'S DESIGNATION OF ORILL ‘
SiMCo 2400-SR-} 7

13. TOTAL NO. OF OVER. | S=ETURBRD I UNDISTURBRI
BURUEN SAMPLES TAKEN ! : N ol

14. TOTAL HNUMBER CORE BOXES No

15, ELEVATION GROUHO WATER Liav DETERM e

€. DIRECTION OF HOLE
AvenTical [C]tNcLinveD

OEG. PROM YERT.

STARTED

17T Juwx 98

| cOMPLETRD .

18, DATE NOLE P E7Tus 98

17. ELEVATION TOP OF HOLE AlaT DETEREM (D

7. TRICKNESS OF OVERBURDEN > "7.0 ‘
4. TOTAL CORE RECOVERY FOR BORING N/A
8. CEPTH DRILLED INTQ RQCK N/A P MCNATURE OFg!PECTOR A
3. TOTAL DEPTH OF HOLE 17.06° %&o & S adls CROLOGIS7
ELEVATION| DEPTH [LEGEND C'-*“'F'C,",Lg;‘;};:"“'"-z RECOV- [SAMPLE |  (Dritling timw. macor ose, domtn of
’ ERY NO. weschoring, etc., if aigniticant
e o b c d . f P
035’ Z0q_ASPHALT . WATER LEUSFLG@ E.2° Dutiss
- : (3m/5D) FING'I::_ MEDILS STV Sand DRILG, .
WITY Sone & oAy o ) o -
] Genue::' ;u:‘n'um:u::u ,'y,,w WATEA LEve L & Zao" AFrer.
— To PaslLY CEADED SALD . APPERRS Z HouRS. (in e CASING)
—_ ro aznu..uawgmac'. MOTE: AT J.0° Mo os
. = : Pom.
2 henans — — N
. Sm) DAga. BRhows!, PadE', SITY
- SAMEG WITH oacaine TEXTUAL
: [0 ARRERRANCE
305" — . BLbG 200
— : D DAL GRA,FI0E, Lookiy — P
5.0’ = i BDED SAMO Lu'iTH 10% ST ot \/
¢ . 7] (L) LIGHT BRawu, SANGY LEAN @9 -~
¥ —:/ CLAY, FInE Snua ERasT ied 15T 4
_.1/ Wi/ TIARCES OF MEbius S0 Coamul \ =01
:j 8 A (So&lm)
P AN
6 — . N
o / \
. :/ .
L - ~ w/aTEb Do 8.0
-+
= SLIGNT Tugl obdar
—_ W
Y )
- /] ('] |Nore: cucerrron srurmsposs
/O — T iBP) GREAY Fii€ T O mebiun, oo SAMME | ComPlE 1M TERDOL , DEFPTHS
. 3 1 GRADED SAMS LW ITH 5% SILT, FOR CHAMGES OF MATERAC
205 TP SUELL FRAGMEVTS | SATURATED o DOE APPROMIMATION S BALED
= ] ///(0‘-/'”" DARK BasiuwisH -GRAY, W 164 AN DAL CurrTelL A D Sl
—] P ALIOWIE imi T DAL 2T/ LAY, OA) HUGER. oM W TN BAA BN
= 1] | MEDIum Prasricay Feon Boswe.
— /7
SN
——— A 5—0_: l Uld /:‘:
: CONTINUEDL ON SHEET Ne. & B
—
= NOTE: SOILS VISUALLY FIELD
- CLASSIFIED IN ACCORDANCE
- WITH THE UNIFIED SOLL
— CLASSIFICATION SYSTEM.
]




’

ELEVATION TOP OF NOLE

DRILLING LOG (Cont Sheet) 'y oy oevensaen

Hole No . NACT-zas -Tw -4

MORCT TENPORARY MIITIHLNG WELS 4T INSTALLATION St z
Buwsis s too FORMER UST S0E FORMER. CHARLESTIN A e ARsE or B sueTS
% Core |sOX OR REMARKS
CLASSIPICATION OF MATERLALS N
. RECOY- | SAMPLE { Drilling tivss, water isss, depeh of
UEVATION CEPTH | LEGEND { Duncrapesan ) ERY NO. wassbrrong, 5., if wgwifusai)
2 lZ'b < d _ e f B
L
—1 {ot/ol) (CouTraruen SRan Pagvioas Boting otitinars ¥ Boam
= SHEET) Do BRoww iy -&RAY To 15.0°. OUER BasuD 7o
"" ORLAML SILT Ame QLAY . 17.8' b T™® CRILSENT
_—- Rl M ATERI O s of Nal i SVEMY
i Auodk.
-
’ 27 A
||
ol
__._‘..'
Ji
.
6 [
|
1zt i

llllllllj|IHIIIJll|llLlILllllullIlllLILLlLLLlIl'llllllllllll{_llllll Illll

BOLING TEEMUATEO /T I7.0°




WELL CONSTRUCTION DETAILS 5

‘;.‘.r———..-.‘_—w "\--w.r,? -

Foav.:; .':-..ia-.;.a.a.wu NAUBL BASSL - BUILDING 200 Eom:r_ UusT s _qussnunw

WELL NUMBER NBCT-200-TW-02

G DATE OF INSTALLATION _08L/!7 /98
INSTALLED BY CHUSRLES TON EANEonsDTEL

BET. A seer / T. Bloes

1. Height of Casing above ground 1.85"

2. Total lenght of Riser pipe &.e5
2rb acUChuLE 40O

3. Type of Riser pipe FLuch THEED Puc.,

180.0°
2"ID 3cuED ULE Y& Puc. S
5. Type of Screen _THREAD,  0.016” SioT Sicg
o.s' ( 0.3 umsTIDD
6. Lenght of Sump _Po&Tioal OF screxy )

4. Lenght of Screen

7. Depth of Boring 1s.0’
Diameter of Boring _7- 75" Momiwvacr

]
8. Depth to Bottem of Screen __14.-3 -
“DRILLERS sERUVcES”

9. Type of filter pack M- Z Flowe Padk Savs

Quanity Used _325 LbS.
Size 10- 30 3crezv 3126

@ [ 10. Depth to Top of Fiiter Pack 2.5
. S "suue Pel” 1/2" BEVTowTTE

|
J : 11. Type of Seal _PELLETS
ji Quanity Used 75 L.

0.6’

4
i

)
N TR AR AN

———@ 12. Depth to Top of Seal

13. Type of Grout NoOVE
Grout Mixture N/A

__.® Method of Placement AVA

14. Type of Well Protection NOME ATTHI S T/ME
Conerete Cap to be pouved do Asoha

Surface .

COMMENTS: ,
Water level at+ 2 Hourv« G.63 bjs.

Securead w/ Locking weil Cap,

1b 6l18/9

MAF / WELL_FRM.VSD
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Hele He. NBCT-20¢

' DIVIZION INSTALLATION SHEKT |
DRILLING LOG | SAUTH ATLAMTIC FORMER. CIARLETSTON NAVAL BASE |, 5 gyer

1. PROJECT TUSTALLAT/ION OF TEMAdmAaY

[ LOCATION (Comdinates or Stacion)

1 ORILLING AGENCY

0. SIZE AND TYPE OoF mT 44°Th 1 30 ISP TS mean
MOV ITofING WELLS AT BlUnDive 200 Muwmmmumavm—a. -

SEE BEMARAL ColLuma {8) T MARUFACTURERT DESIGNATION 5F GRICT

EL VIR oW MEUTRL DETACH MEMVT

syl file rombasd

4. HOLE NO. (Ae afmwn on drawig uucgnacr 2OO-TW -G

5. NAME OF DRILLER

Simen 24068 SR-I
3. TOTAL 0. OF OVER. | iaTUNSES i VNDISTURBN!
SURDEN SAMPLES TAKEN | 2 i Nawe
14. TOTAL NUNMBSER CORE BOXES Noug

15. ELEVATION GROUND WATER NOT DETERM INED

8. DIRECTION OF MOLE

BEverTicaL. [JincLiNED DEG. FROM VERT.

STARTED OMPLETED

je
17 TUN 38 {17 Tuw 94

16. DATE HOLE

17. ELEVATION TOP OF HOLE NAT DETE LMl

7. THICKNESS OF OVERBUROEN 150’ R ——————— A
|- oEPTH ORILLED INTO ROCK N /A ": NATURE GF INJPECTOR _
5. TOTAL OEPTH OF HOLE 18.0° .%/’m a-é&dﬂ C-'EDLWS"
CLASSIFICATION OF MATERIA 5 CORE BOX Om REMARKS
ELEVATION| OEPTH (LEGEND D ey RECOV- |SAMPLE |  (Drilling e, water joes, dewth of
soaript ERY NO. X
« o'b . ‘ » " weathnring. u-; il significas
o.is LY ASSnLT T R T T
=1 $ T4 1T (sm) g7 B2 4805 Bikamas, FINNT| o L@ 2rrumS
— TO MEDIUM SiTY SAwa WwITd .6l w WEL cAsIvE
=1 ATRACE OF FivE GRAVEL.
2’ 3
= FINE, N6 GRAVEL
. YELL oW 13l - BROWY W/ 09 TRALE
—_— OE CLoNRIE
- —n | ATUAL SAmee Bewre 3.3°-857
— 1 W N
_TITIT (o) DArk BeSwWN, GLATh CLAVEY | 0z~
‘I.:‘__T.;"IJ il srcAMIC Sty ’ - @
:/ (CL) YELLOWISH -Sowsd Aud MEDIUM Someit
- GRAY SALDY, LERM CLAY T
5 3——' 10152 Suar
) "_"]E o (sm) G-MY, F1NETD MEDILIAM BibG 200
;o PoogLY G ARDID £AMD Lo res
A — MIVOR SUELL. COVELT . E‘
= TW-02
=
g/ = .
- (CL) YELOWIsH- BRows, SILTY/SAM gg;sa“::f‘fpﬂ‘m": -
= LEAN CLAY, vENY Law PrasTiermy TwW Wf":: auﬁum
[ L— O2=7 | Jueth on REMOVALE Raw SoRuxl)
—~ 3| (SP) GRAY, FIAY TO COARLE, FOSELY Cevy | EXCEPTAT SR TEPIA) S AMAE
-1 GRADEL SAMD werv 20% SHELL ) | ceeTes.
] MTEAT, FeR o QuaTIa) DE
__!Qf_:: :E’ﬁ.ﬂl'. 1RET ¢ _——M_ )
- COMNTINUED ON SHEET No. T.
ﬂ
I
3
-]
._: {OTE: SOILS VISUALLY FIELD
- CLASSIFIZD IN ACCORDANCE
- WITH THE UNIFIED SOIL
] CLAST'FICATION SYSTEM.
—

Fqgr1I1Ii1nrrr1r3sr12Fr:2rrrs7rnrtri1I1i17rfryyyy vy v ¥



ELEVATION TOP OF WO

DRILLING LOG (Cont Sheet) NOT DETERMINED

Hole No.NBCT-200-Tw0

moRCT TA STRNLATION O FTEHPORARY RO TORLG | INSTALLATION sent 2
WELLS AT BLbG. 200 FORMERUST $ITE FORMER CUARLESTAN NAUAL BASE o T uwem
% CORE [8OX OR REMARKS pres
ELEVATION DEFTH | LEGEND wgmr‘mw RECOY. | SAMME {Drilling tims, wanv ises. d
2 Y ND. wentberiwg, ecc., if sguifica
. I{-1.] c . d € f 5
= Ti(sP) CovTimuch FRaM SUEET Na |
- )
=
. -

S

3

-
A

%
m ar Fing GLAUVEL

(CL) YELLOW I AH-BRMO) SWDGRANY
SAUDY /SATY LEBMS CLAY, TRAKE

Ll_lLlllJlILIILIIIlllllLJ_llllllilLllLllI,lllLlILLlLlILLIIJLILI]LU‘LLILI Jilll llllLLHJ

BoRing TERM N ATER AT 15.0°
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WELL CONSTRUCTION DETAILS

WRIESTON NAVAL BAsE' Buu.mu;. 200 ECORMER UST 378 INvEsTIGATION
WELL NUMBER NBCT— 206-Tw-03

DATE OF INSTALLATION 2bL /17 /98
INSTALLED BY CHAQLE Sta) EVVIRsamENTRL.

A i——l C—D—T—_T— beraclsmanwt TR cxcrow / T. B ibaws
. 4

Y/ 7 -
g ' 1. Height of Casing above ground 1.40’
g 2. Total lenght of Riser pipe 5.9

—(3) 2"T» scuEbuLe 40.Flusd
3. Type of Riser pipe THR&M RPLe

10.6'
2" ID ScHeduie 40 Pue
5. Type of Screen _2:0/0” Sts7rEn

% 2 . 0.5 (IutLunes 6.3 LA SLOTTED
. ©

5. Lenght of Sump _Po&Tiod o SCeEEV

. Lenght of Screen

N\
NN

7. Depth of Boring 7.6’

% Diameter of Boring 7:75 Nominac

8. Depth to Battom of Screen 14.5
“"NostLERg SERLICE S “No.2
9. Type of filter pack _F/LTER. 3Saub.

Quanity Used _ 906 Lbs
Size 10-30 SCREEN si2&

e Dl

“emul PELS  Vz¥ BEamwnE

11. Type of Seal _BELETs
Quanity Used Lo Lbs.

/10)
N 10. Depth to Top of Fiter Pack _2: '’
—_—

_

|

@ . 12. Depth to Top of Seai 0.5
13. Type of Grout N OVE
Grout Mixture N/A
'—® Methog of Placement __ N/

14. Type of Well Protection NOME ATTMIS Timee

COMMENTS:
WATEL LEVvER-, | Hout ARTER IV STRLLATIAA,

AN K. ]
L7 T B

@

‘_(

N

jb olisies

MAF / WELL_FRM.VSD




Hele Ne. N BCT-200TW.

DIVISION
DRILLING LOG SouT* ATLAMTIC

INSTALLATION
CHARLLSTON NavaL Bastr (Foamgm)

SHEET |
oF Z SHEXTS

1. FREJECT 1) sTRLLATION OF MONITORMG WELLS AT
BunDinG 200 , FORMER UST S7&
LOCATION (G.-um-a or Stattord

10. SIZE AND TYPE OF -rrq-t;ﬁ“fh vioilow SITm Aucs® \ 3
wmm'(w

In

| SEE REeMmARKS CoLumy (91

L 8 3. ORILLING AGENCY

1Z MANUFACTURER' S DESIGNATION OF ORILL
SimCo 24060 3R-!

CHARLESTEN ENLIRAIMEVTAL DETHCHMBLT TAUN SECT.

1. TOTAL NO. OF OVER. | OsaTURBED

[ n::l.;:' _no (As ahown an drawmg mui NBCT -200-TW o3 BURDEN SARFLES TAKEN | 2 ' NawvE
5 NAME OF ORILLER 14. TOTAL NUMBER CONE BOXES Nowus
- 18, ELEVATION GROUND WATER No rm,m
s. DIRECTION OF HOLE TSTARTED Tcous LETED
CgveEATicAL []iNCLINED cxa. rmow veaT. | OATE HOLE l 17 Tus 28 i 17 Tuwm 38
7. THICKXNESS OF OVERBURDEN 2170 ' 17, ELEvATION ToP or woue_NoT m‘m
: 1a. TOTAL CORE RECOVERY FoR sominc N4 1
8. OERTH DRILLEC INTO ROCXK N /A S RGNATURE OF lusgcro - - ‘
9. TOTAL DEFTH OF HOLE 17.0 %&M 0. ,J..JA‘{ QEOLOG/ ST~
ELEVATION| OEPTH LEGEND c"mmcrﬁt’.sze' “T“'A"‘é :::fl:?fvl- s'fé:?.': (Drilling i ot Joun, dopeh of
. o' . ‘ . M weatinring, ot-;. if stgndficans)
= (SW) BEow, FILE SICTY SAMD WATER LEVEL DuRING o
— " BeNL:NG: 7.0 -
— Lisur BEows
] WATER LEVEL M:m —
e | Houxk G.4z’ -
= NOTE: GXCEPT FOR. SPLTRM -
2' sauutu:!:m;’ ‘ms‘_m -
— YELLow {3ri- BROWS , 107 cray APPRONI NATIINE BACED ou) —
- Soil CUTTIOGRE H b - S0 aN -
— AUsEh. OfF WITH plRAWML e
— p—
] EIReT Puin Diswer PAoaus |~
— DARN BROu &, JREH M &
) SAMDLUT, DR A
= TEITUAL, APrOmIME T | piges evoe‘:.:-: uu.uwaut‘ .J:
4' o3 N o
- 21 (SP) L GiiT B ok ALO - Y ELL om ~ LM @) hesme ~
e H 1R PooR LY GABDED Sano wiTH 153 -
4.6 - T [y Sompr —
—_ (S0) MEDium G RAVISH - BROWN, FIuE” —
— CLAYEY SAND [
5-7, : “ —
o 1 (3p) MEDIWM Beowd, L £ TO —
— MEDIUM CLA IWED Poofuy GRATKD [—
- L watre wimTh D GuITIeGIAT -
- T7.0° FiRiAT IMMATION S5 WeCR- [~
: g—c -
-7 (82) DARK GREBVISH -BROWN, CiE -~
- TD MEDIUM CLAYEY SAMD ™ -
— 03-2 ;
] / €-5) E
. Sasx
10°_ 3 / -
= [
i :
__:/ o -
i =
I S < <44 I e e — —-F
- CONT L UEDON SHEET ND- 2 -
— NOTE: SOILS VISUALLY FIELD
- CLASSIFIED IN ACCORDANCE
- WITH THE UNIFIED SOIL
= CLASSIFICATION SYSTEM. |
—




DRILLING LOG (Cont Sheet)|

BEVATION TOF OF WO

Hole No.NBLT-200-Tw~

NoT DETERMINED
MO TAISTALLATION OC MOM oM WELLL AT | mesTasATON .y
Buithue 100 FARMER U ST sne” Fonn MER. CHARLELTON NAVAL R538 o 2 sem
CLASSIFICATION OF MATERLALS % CORE |8Ox OR _ REMARKS
GEVATION | DEPTH - RECOV. | SAMME |  (Drillmg cme. waser lows,
\ { Deseriptson ) ExY NO. by, e if -a,-ﬂz o

(5C) Cowmiu ugs CRam SHETING. 1

-~

(OL/oH) DARN GRAY , Hiwpt &10ud

]

: LisIT OACQAMC SiuT SEM I =B obolk.
14—

- CoM) DARR GAON, HibH LifumimwT

ey ONGAM L MJ' pLBSTIC
1o —3

- s
17’ //

STRMNE ¢ YDROSEM SunBNa

cbodeocd e o b b b a e

PoRINGC TERWWATER AT 7.4




APPENDIX B

ANALYTICAL LABORATORY DATA
SOIL AND GROUNDWATER



Table E-1

Soil Sample Cross-Reference List
Former Building NS200 (NOAA CSC-2)

2224 South Hobson Avenue

North Charleston South Carolina

DET Laboratory No. Contamination Assessment Identification
SPORT0645-1 Soil Trip Blank
SPORTO0646-1 NBCT200S010102
SPORT0646-2 NBCT2008020106
SPORT0646-3 NBCT2008030106
SPORT0646-4 NBCT200S080104
SPORT0646-5 NBCT200S110102
SPORT0655-1 Soil Trip Blank
SPORTO0655-2 NBCT2008120101
SPORT0655-3 NBCT2008130103
SPORTO0655-4 NBCT2008140103
SPORT0655-5 NBCT2008150101
SPORTO655-6 NBCT2008160103
SPORTO0655-7 NBCT200S170102
SPORTO0655-8 NBCT200S180102
SPORT0655-9 NBCT200S190102

SPORT0655-10 NBCT200S200101
SPORT0658-1 Soil Trip Blank
SPORT0658-2 NBCT2008270103
SPORTO0658-3 NBCT2005280102
SPORT06584 NBCT200S290103
SPORT0658-5 NBCT2005260103
SPORT0658-6 NBCT200S250102
SPORT0658-7 NBCT2008210101
SPORT0658-8 NBCT2005230102
SPORT0658-9 NBCT2008220102

SPORT0658-10 NBCT2005240101
SPORT0675-1 Soil Trip Blank
SPORT0675-4 NBCT100S310103
SPORT0732-1 Soil Trip Blank
SPORT0732-2 NBCT200TWI10102
SPORT0732-3 NBCT200TW10204
SPORT0732-4 NBCT200TW20102
SPORT0732-5 NBCT200TW20204
SPORT0732-6 NBCT200TW30102
SPORT0744-1 Soil Trip Blank
SPORT0744-2 NBCT200S100103
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GENERAL ENGINEERING LABORATORIES

Laboratory Certifications
Meetine todav's needs with a vision for iomorroy. STATE GEL EPI
L ERTIS&BT204 EEMAT
NC 233
5C 1012 10582
™ oM 02934
Client; Supervisor of Ship Building & Conversion
SUPSHIP-Porisouth Detachment-Env.
1899 North Hobson Ave. .
North Charieston, South Carplina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWC00157 Report Date:  April 14, 1998 Page 10of2
Sample ID : SPORT0645-1
Lab ID : 9804153-01
Maerix : Soil
Date Collected : 04/06/98 -
Date Received : 04/07/98
Priority : Rouune .
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Volatiie Organics ' .
BTEX - 4 items -
Benzene U 000 1.00 2.00 ug/kg 1.0 TCL 04/09/98 1448 1198.
Ethylbenzene u 0.00 1.00 2.00 ug/kg 1.0
Toluene U 0.00 1.00 2.00 ug/kg 1.0
Xylenes (TOTAL) U 0.00 1.00 400 ugkg 1.0
Naphthalene U 0.540 1.00 200 ugkg 1.0
Surrogate Recovery Test Percemt % Accepizble Limits
Bromofluorobenzene BTEX-8260 88.2 (53.5-154.)
Dibromofluoromethane BTEX-B260 . %08 (63.4-136.)
Toluene-d8 BTEX-8260 ) - 872 (72.1 - 137}
Bromoflnorobenzens MAP-8260 88.2 (53.5-154)
Dibromoflucromethanc NAP-8260 20.8 (63.4-136.)
Toluene-d8 NAP-8260 87.2 (72.1-137)
M = Method Method-Description
M1 EPA 8260

P O Box 30712 « Chariesion. SC 29417 « 2040 Savage Road « 29414

(B03) 556-8171 « Fax (803) 766-1178
c) Prinied on recycled paper.

BT

*9804153-01*



Client:

Contact:
. Project Description:

cc: NPWC00197

GENERAL ENGINEERING LABORATORIES

Meetine roday’s needs with o vision for tomorrow,

Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.

1899 North Hobson Ave.

North Charieston, South Carolina 29405-2106
Mr. Bil! Hiers '
SUPSHIP-Portsmouth Detachmen

Report Date:  April 14, 1998

Laborstory Certificasions

STATE GEL EP1

FL
NC
5C
™

EB7156787294 EBT4TLEI4S
213

10120 10582
02934 0293+

Page 20of2

Sample ID : SPORTO645-]

M = Method

Method-Description

Notes:

The gualifiers in this report are defined as follows:
ND indicates that the analyte was not detected a1 a concentration greater than the detection Limit.
, 4 indicates presence of analyte at a concentration less than the reporting Limit (RL) and greater than the detection limit (DL).

U indicates that the an

¢ analyic wis noi deiccicd at a concenoaion greater than the detecyon limit.

- " indicates that a quality control analvte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories
standard operating procedures. Please direct
any questons to your Project Manager. Karen Blakeney at (803} 769-7386.

Reviewed By

Koo ﬂmmu[

"y

P O Box 30712 - Charieston. SC 29417 + 2040 Savage Road » 29414
{8031 556-8171 » Fax (803) 766-1178

"
B2 Pnnted on recveled paper.

*9804153-01*
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Centact:
Project Description:

GENERAL ENGINEERING LABORATORIES

Hevtiny tuday™y needs aili: o st fea lnmormom,

Supervisor of Sip Building & Conversion
SUPSHIP-Porsmouth Detachment-Env.

.o

1899 Nortn Hobsoq Ave.

Noetis Chareston. South Carolina 29408-2106

Mr. Bill Ricrs

SUPSHIP-Ponsmouth Demchment

Latawmiory Cerificationy

STATE GEL )]
FL EE7138/87294  EATSTURTESL

NC in
SC 13120 1cn2
™ T 01904

Page 102

cc: NPWC00197 Report Dawe: April 135, 1998

Sample ID : SPORTOG646-1

LabID : $804134-0]

Mamix ; Soil

Date Collectea : 040698

Dale Received : Qa07/95

Pricrity : Routdne

Caollector : Cliene
Parameter Qualifier Resuit DL RL, Cnis DF Anaiyst Date Time Batch M

Volatile Organics
BTEX - 4 ifems
Benzene U .00 1.00 2.00 ugig 1.0 TCL Ow09/%8 1626 ]19824 1
Elylbenzene 16.6 1.00 200 ug/kg 1.0
loluene 2.26 1.00 2.00 ughkg 10
Xylenes (TOTAL) I 1.46 1.00 400 ugikg 1.0
Naphthaienc U 0.946 1.00 200 ogkg 1.0
Extractable Organics

Polvnuziear Aromaric Hydrocarbons - 16 trems
Accnaphtacne ' U 0.00 loa 330 ugkg 10 JCB O«1398 1539 1159721 -
Acenaphtnylene U 0.00 164 330 opikp 1.0
Anthracene U 0.00 164 330 up/kg 1.0
Benzaiajanihracene U 0.00 164 330 . wpfkg i
Benzo{a)pvrene u .00 164 330 oghkg 1.0
Renzo(b)Nuoranthere U 0.00 _ 164 130 wpfg 1.0
Benzo(ghi)perylene u 0.00 164 330 upky Lo
Benzo(k){luoTanibene U 0.00 164 330 ughkg 1.0
Chryscac u 0.00 164 130 oghg 1.0
Dikenzo(ah)anthracene u 0.00 164 I wpkg 1.0
Fluoranthzne u 0.00 164 330 ogkg 1.0
Fluorene U 0.00 164 330 ughkg 1.0
Indenof1.2,3-c.d)pyrene V] 0.00 164 330 upkg 1.0
Naphthalene U 2.00 164 330 ugikg 1.0
Phenanthrene U 0.00 164 330 up/kg 1.0
Pyrens U 0.00 164 330 ugfee 1.0

The lollowing prep procsdures were performed:
GC/MS Base/Ncutral Comrpounds

004

PO Box 307:2 - Charlcston, SC 29417 « 2040 Savage Road » 29414
(8013) 556-8171 « Faz (803) 766-|178

ﬁ Prrangd o =evgiet! paper,

C188-788-C08:13L

RDH OAU898 1000 115721 2

L8 D

*3804154-01"

ONJHIINTONI NID

§2:91 (I4d)86..1- Ud
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GENERAL ENGINEERING LABORATORIES  Lubersory Ceruncosions

Meering rodav's ecar v il o visim for temerow, STATE GEL EFI
FL CSTII6MT25% EEVATUETASE
NG i
5 19120 105602
™ ey jori-y 7}
Clienr. Supervisor of Ship Building & Convermon
SUPSHIP-Forymouth Detachmem-Env.
1899 North Hobson Ave,
Neorth Charleston, South Carolina 29405-2106
Contact Mr, Bill Hicrs
Project Desenptom SUPSHIP-Pomsmouth Detzchonent
cc: NPWCOD197 Report Date:  apdi 15, 1998 Page 2012
Sample ID i SPORTO646.]
- Surrogute Recovery Test Percent% Acceptabie Limits
2-Fluorobiphenyl MéE10 77.2 (30.0-113.)
Nioobenzene-d$ M6E10 9.2 (13.0-1200
p-Terphmyl-dM M6|0 102 (37.3-128)
Bromofiuoroberzene BTEX-8260 75.2 (53.5-154.)
Dibromofluoromethane " BTEX-£260 51.6 (63.4 - 136.)
Tolucae-d8 BTEX-R260 91.8 (7.1l - 137)
Bromarluorobenzene NAP-§260 952 (51.5.154)
Dibromo/luoromcthanc NAP-8260 91.6 (63.4 - 136.)
Tolucne-dR NaDP_g2cn 3.8 (F2.1-137.)
M = Mathod Mcthod-Den:rlpunn
M1 EPA 8260
M2 EPA 8270
M3 EPA 1550

Notes:
The qualifiers tn this report are defiged 33 Follows:
ND indicates that the analyte was not detecied at 2 conesntration greater thin the dewscrion limit
J indicales presente of analyte at 2 concemradion loss than the reporiing Jirmit (RL) and greawer than the deteenor limit (DL
U indicaes thar the ansivie was not desscted &t a concentration greater than the datection limit.
* indicares thar a quality corte! aralyre recovery is outside of spearfied accepancs entcria.

This data reporT has been prepared ancd fevieweo

in accordance with Generai Engioeering Laboratones

sundard operating procedures. Please dires

any Questions to your Project Manager, Knren Blakeoey ar (B53) 769-7385.

C’RQM&\J?\Q(\U;

Reviewed By

__P

PO Box 30712« Charlevion. SC 29417 » 2040 Savase Rozube 294 J¢
(H03) 556-8171 » Fox (303} 766-1178 *9804154-01"
ﬂ Prinuxd on 1 vaed mapar.

£00 4 | CTRE-7€8-008:11L ONIHIINIONT NID  8C:9T (THLI86 .L1- Yd¥
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GENERAL ENGINEERING LABORATORIES Labwrstory Cartfations
Meeting todoy s ueeds vith o “1smn fev enormw: STATE CGEL o |
FL ER7LSG/T2%  EANTIY
NT 33 .,
sC 910
™ 04
Clienz: Supervisor of Ship Building & Convetsion
SUPSHIP-fecramoun Detachinene-Env.
1899 North Hobson Ave,
North Chgrieston, Sguth Carolina 29405-21C6
Contage: M, Bill Hiers ’
Project Description: SUPSHIP-Pesymouth Detachzaen:
cc: NPWCQ0197 Repore D April 1S5, (998 Pape | of2
Sampie 1D : SPORTO646.2
Lab ID : P804154-02
Matix, : Sad]
Date Collected . B4/06/98
Date Reseaved : D#/07/98
Priofiry : Routine
Caliector : Client
Paramuter Qualifier Resuit DL RL CUnits DF Analvst Daie Timw Baich M
Yolatle Orgonics
ATEX - 4 items
Benzene I j.54 1.00 200 ugko 10 TCL O4I(/08 lase |[9Fma ]
Ethylbenzens J 1.50 1.00 200 wg/kg 1.0
Toluene v 0.00 1.00 X ug’kg 1.0
Xylenes (TOTAL) u 0.00 1.00 400 ugkg 1.0
Nupiithalene 940 10.0 200 ugke 10. TCL O4/09/98 |658 (19824 |
Extractable Organicy
Polynuciear Aromauc Hydrocarbons - 16 itams .
Accnaphthene U .00 164 330 ugkg 1.0 JCB 0401398 1508 116721 2
Acenaphthylene U 0.co 164 330 uplkg 1.0
Antdwacear v 0.0o 164 330 upikg 1.0
Benzo{z)anthrazene v c.co 164 130  ugkg 1.0
Benzo(a)pyrene U C.c0 164 330 ugkg 1.0
Benzo(b)uoranthene U Q.00 . 164 120 ugkg 10
Benzo(pid)peryiens U 0.00 = 330 up/kg 1.0
Benzo{i)finoranthene v 0.00 164 330 ugkg 1.0
Chrysene v 0.00 i54 130 ugkg .0
Dibenzo(a.h ianthracene | 0.00 164 230 wpkg i
Fluoranthene v Q.00 164 330 ugkg i
Fluorene 13 0.00 164 330 ugkg 1.0
Indeno(1.2.3-c.d}pyrene v 0.00 164 30 ugkg Iy
Naphthaiens 56 164 330 upkg .0
Phenanthrens . o995 164 30 wpkg i
Pyrene T 0.00 {64 330 ugkg L

The following prep procedures were performed:
GC/MS BaseMNeum) Compounds

700 d

RDH 040898 1000 119721 ™™

L 7t KR Dt il
PO Box 30712 - Chariesion, SC 25417 » 2040 Savage Road» 26215 'IM'IH'HWIHIIMMW

rRO3) 526-R171 « Fux (8D3; 766-1178
ﬁ Prenicd on reyveied paper

(IBE-228-C08:11L

ONDYIINTONT N3T

=9804]34.02*

60191 ({HAV96 1=



GENERAL ENGINEERING LABORATORIES | crsuey Cortticmion

Mucting foday’s wceas Al @ vivinn b enioenmwe, STATE GEL EM
FL EETISEATIN  ENTT4TIA
NC 433
sC 10140 J0I2
™ Q2034 02034
Clieny: Supervisor of Ship Bullding & Conversion
SUPSHIP-Portsmouth Dewschment-Env.,
1899 Nomth Hobson Avc.
Norh Charieston, Sonth Carolina 25405-2 106
Contace M:. Bill Hiers
Project Description: SUPSHIP-Pontsmouih Detachmoent
cc: NPWC00197 Reson Date:  Aunrii 15, 1998 Page 20%2
Sample ID + SPORTO0AE-2
Surropae Recavery Test Percant = Aceaprabie Limits
4i-Fluorobiphenyi MEID. 845 (30.0.115.)
Nirobenzene-d5 MEI1D 67.6 (23.0-120.
p-Tephenyl-dld MsiD 90.0 (37.3- 128,
Bromofiucrobenzenc BTEX-B8260 4.6 (535 - 154
Dibromotlucroretnane BTEX-§260 89.6 : (3.4 - 136
Toluene-g8 BTEX-E260 816 (72.1-137)
Bromofluorebenzens NAP-82€0 546 (53.5.1%4)
Dibromofltoromethane NAP.8260 B9.6 (634 - 136.)
Taluenc-(I8 NAP-8260 3.6 (721.137)
M = Method Mathod-Deseription
M1 EPA B260
M2 EPA 270
M3 EPA 3550

Notes:

The qualifiers in this report are defined as foliows:

ND indicages that the anaiyte was nat detected at a concentrznon greater than the decestion limic.

1 indicates presence of analyte a1 & concentration fess then the reporting Limut (RL) aad greater thar: the derection limit (DL)
Ul indicarss thae the analyte was ok Getcicd A 3 concenfration greater than the detection Jimit,

= tndicates that a quality control aralyte recovery is outside af specifiet acceptance critena

Thus data reporn has been prepared and reviewed

in accordancs wilk General Eagineering Labormonies

sandarg cperating proecdurcs, Ploass direet

any questions to your Project Manager, Karen Blakensy ac (803) 769.7386,

dg"[\\ _Rﬁﬂ E_L,;'niu

Reviewed By [

PO Box 3712 - Charieston. SC 29417 - 2030 Savage Road - 29414
(K03} 556-8171 » Fax (KA} 7851174 *9B804154-02"
a Frintae nn reevehen panen

500 d 718C-708-008:13) ONJHTINIONT NID  68:0T {IYd)86 .i1- e
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GENERAL ENGINEERING LABORATORIES  Lirmorr Coruticatmns
MHeeting rodas ¢ secds witn a vision for ar. oo, STATE GEL EM
2 5 TETISENT2%  EXV472
NC 23
sC 10120 10982
™ u2914 %y
i Client Supervisor of Ship Buiidisg & Conversion
i SUPSHIP-Porumoutn Decachment-Eav.
| 1899 North Hobson Ave. ™
o North: Charleston. Souwm Caraling 29405-2106
F Caontect: Mr. Bill Hiers
Project Deseriptior: SUPSHIP-Porsmoutk Detachment
|
ce: N'FWC[XJN?E Repon Dawe:  April 15, 1998 Fage ! of
‘ Sample D : SPORTO646-3
Lab ID : 9804154.03
; Marrix 1 Sell -
l Dtz Coliected : O406/98
' Date Rezeived . OU/0T/98
l Prioriry : Roatine
l Coliector : Client
Paramuter Qualifier Resujt DL RL  Unils DF Ansiyst Date Time Dawh N
Yolatile Crganics
8TEX - 4 1tems
Berzene U 0.00 1.00 200 upkg 10 TCL (M/09/58 1730 119824 1
Ethyibenzane I 1.27 1.00 200 ugkg i.0 e
Taluene , v 0.00 1.00 200 ughs 10
Xylsacs (TOTAL) U 0.840 1.00 400 ugikg .0
Naphthalens 1980 20.0 400 ug/ikg 200 TCL O#I0/M8 1415 [19824 |
Extractable Organics
Polsnuciear Aromaiic Hydrocurtions - 16 bems
Acenaphthene v 0.00 166 331 upe 1.0 JCB O&I3/98 1638 119721 2
Acenasbthylene U 0.00 166 33 upkg 1.0
Anthricene U 0.00 166 331 upkg 10
Benzoia)anthracene U 0.90 166 1 ugkp 10
Beazoi{apyrene v 0.00 146 331 upig 1.0
Benzo(®)luoranihens u 0.00 166 330 uphg 1.0
Benzoighi)perytens U 0.0 168 33 ugig 10
Benzo(k)fluatanihene U 0.00 ) 1€€ 331 upkg 1.0
Chryseac v 0.00 166 31 uvgkg 1.0
Dibcozofa hjanthracene U 0.00 166 331 uplkg 1.0
Fluoranthene U 0.00 166 33! ugkg 1.0
Fluorene U 0.00 166 13 upikg 1.0
Indenn(l.2,3-c.d)pyrene U 0.00 166 331 ugkg 1.0
Naphthalene 7 240 166 i3l ughg 1.0
Phenanthrene 822 166 31 ughkg 1o
Pyrene 1] 0.00 166 33 ugkg L0

The following prep procedures were performed:

GCIMS Base/Newral Compounas

900 d

PO Box 30712+ Charleston. SC 29317 » 2040 Savuge Rowxd « 294 |4
(803) 555-4171 « Fax {803} 7661178

ﬁ Printed on necyvivd pupor.

CIBS-1E2-T0F:N3L

ONT¥IINTONT k3D

RDH 040898 1000 119721 3

*5804154.03%

68:91 (1¥4)86 .L1-



GENERAL ENGINEERING LABORATORIES  Lutwmery Cortiteatiom

Meering radm 5 nevds with a vixion fur tomarrow. ITATE CEL EM
R UNTISCHTIN  XIATEYe
NC m
5C 0020 loe2
™ er L] J29M
Client Supervisor of Ship Building i_:‘ Conversion
SUPSHIP-Pr;tsmouth Detachment.Env,
1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Conzact: Mr. Bdl Hiers
Project Description: SUPSHIP-Pontsmouth Detacament
cc: NPWC02157 Repor; Date;  Apmil 135. 1998 Page 20f2
Sampie 1D : SPORTVG46-3
Sorropate Racovery Test Pereent % Acceptahle I imitn
2-Fiuoradipnenyl M610 _ 70 {30.0-115.)
Nitrobenzens-d5 M610 51.9 (23.0 -« 1200
p-Terphenyi-dl4 ‘M610 82.7 (373-128)
Bromofluoratenzene BTEX-3260 9B8.2 : (535 - 154)
Dibromofluorornsthanc ' BTEX.8260 84.6 (83.4 - 136
Toluene-ds BTEX-82680 BB.2 (72.1 - 137.)
Bromoflucrobenzene NAEB-£260 98.2 (83.5.154)
Dibromollvoromcthane NAP-§260 Ba.6 (3.4 - 138.)
Toluenc.df KNAP-2280 B8.2 (72.1-137)
M = Method Method-Daseription
M1 EPA 8260
M2 EPA B270
M3 EPA 3850

Notes:

The qualilers in (hus report arc defined as follows:

ND indicates that the malyte was not detectsd at a concentration grealer than the detecgon limit

J indicates prescoce of anajyte a1 a concentration less than the soporting Jimdl (RL) aZno gresrer than the detacrion Gt (DL},
U indicates that the analyte was not deiected at 4 COncEntranon greater than the detaction limit.

* Indicates that o quality contral aoalyts rocovery is outside of specitied acceplapce critenia.

This data report bas baes prepured and reviewed

in accordance with Genera) Enpinsering Laboratorics

scandard operating procegures. Please direct

any questions s your Project Mantger, Karen Blakeney at (B03) 769-T3R6.

- nhhiﬁﬁl‘!\\Jn.n s g
Re\'iawed%y |M-u“[—-

P O Box 30712 Chariesiun. SC 29417 + 2040 Savape Road « 29414
{803) 556-8171 + Fax (803) 766-:178 *H804 | 503"

a il n fecyried prper.
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GENERAL ENGINEERING LABORATORIES {umcacery Crranoston

Moceting tuday's reeds with g vismn for jamareow STATE 0rL EFl
FL LBTI30A72% EBNATIAMS
NC pd )|
5¢ 0120 1050,
N frrah ] or

>

Client: Superviscr of Ship Building & Conversion
SUPSHIP-Pontsmouth Detachiuenr-Env.
1899 Nortr Hobson Ave.
North Charlesion. Snudh Caroling 25405-2105
Contact Mr. Bill Hiers ’

Project Descripon: SUPSHIP-Fortsmouth Detachmem
ee: NPWC03157 Repon Dt Apni 17, 1998 Page 1of 2

Sample ID © : SPORTO546.4
Lab ID : S804154-04
Mamx : Soil -
Date Collecrec : 0407558
Date Received ., 04/07/98
Prionity . Routine
Callector : Client

Parametzr Quatifier Ramuit DL RL Units DF Analyst Date Time Baich M

Volauje Organics

BTEX - 4 items
Benzene & 0.00 1.00 200 upke 1.0 TCL ON0998 1801 19824 1
Ethyibenzene v -0.00 1.00 200 ughg 10 -
Tolueac U 0.00 1.00 200 opng 10
b Xylenes (TOTAL) u 0.00 1.00 400 upkg 1O
Naphtialenc v 0.00 1.00 200 ughkg 1.0
Extractable Organics
Polyruciear Aromatiz Hydrocarbons . 15 items
Acenaphinenc U 0.00 166 331 ug/kg 10 RLC 041798 1349 120199 2
Acenaphthylene U 0.00 166 231 upkp 1.0
Anthracene u C.00 166 231 ugfsg 1.0
Benzo(a)anthmeeze u 0.00 166 331 ugixg 1.9
Benzo a)pyrene u .00 o 166 S ﬁm 1.0
Benzo(bXflucranthene U a.00 166 320 ugkg 1.0
Benzo gai)perylene U 000 - 166 331 uanxg 1.0
Benzotk)Nozeanihcne U 000 166 231 ughkp 10
Chrysers U 0.00 166 33l upkg 1.0
Divenzo(an)anthracene U 0.00 1¢6 331 ugtkg 10 .
Flueranehene 4] 0.00 166 331 opixg 1.0
Fluorenc U 0.00 166 31 ugkg 10
Indeno(1.2.3-¢,c)pyrene v 0.00 166 331 ughg 1.0
Naphthalene C 0.00 166 331 ugnkg 10
Phenanthrene 4 0.00 166 33) ug/kg 1.0
Pyrente L 0.00 166 231 ugfeg 1o
The folluwing prep procudures svere performed:
GC/MS Base/Newral Corpounds HDB 04/17%8 0800 120199 3
WAANBAGAD
b P O Box 3U712 + Charlesion. SC 29417 + 2040 Savage Rowd» 25414 |IMIL hull [ fsd

{803) S56-8171 « Fax (%03) 768.1178 *9R04 | 5404
a Bhnted an eyl pamer

800 d (186-758-C08:71L ONI¥IINIONT NI 0p:91 ([¥d)8€.l1-Ud
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GENERAL ENGINEERING LABORATORIES ey Cortiativn

Meering roamy's neeas with a vision for inninrrree. STATE GEL EM
FL ES7I56RTI9 EE4T2T
NG b
L (o NN e )
™ 02934 2934
Client: Supervisor of Skip Building & Conversion
SUPSHIP-Ponsmouth Detasfimsnat-Env.
1899 Nortk Hobscn Ave.
North Charleston, Sotith Caroling 25405-2108
Contact Mr. Bill Hiers
Project Descnipuon: SUPSHIP-Po;tsrmoutn Detacament
zc: NPWCD0197 Repoct Date:  april 17. 1998 Pagc 20f:
Sampie ID : SPORTO646-4
Surrogsts Recovery Test Percent® Acteptable Limits
2-Fluarobiphenyi M610 81.7 (30.0 - 115.;
Nitrobcazenc-dS M6G10 849 (23.0-120
o-Terphenyl-dl4 M61D 78.1 (373 - 128
Bromofluoroocnzone BTEX-8262 120. (53.5-154)
Dibromotluoromethane BTEX-e280 §2.2 (634 - 136.)
Toluene-ds BTEX-526 95.2 (72.1-1373
Bromofluorobeniene NAP-§260 100. (315- 154.)
Dibromefluoromsthane NAF.8260 g2.2 (63.4- 136
Totuene-dB NAP-8280 95,2 {(T2.1-13%)
M = Method Method-Doscription
M1 EPA 8260
M2 EPA 83270
M3 EPA 3350

Nows:

The quatificrs in this report are defined as foliows:

ND indicatcs that the anaiyte was not detecies at a concentration gree'er than the detection [imiL

J indicates presence of angiyte 41 u conceztation eas than tite reporting limut (RL) and grearcr than the deteczion Jinxit {DL).
U indizates tipt thé analylc was not demered ar 3 concenerziion grester thim the detscuon [imit.

* indicates that a quality control anclyte recovery is cusside of specified acceptance criteris,

This daca report hay boen prepared and reviewed

in xecordancs with Genecal Engineering Latoratories

swndard cperating procedures. Please dirce:

any questions m your Project Mapager, Karen Elakeaey st (803) 769-7386.

0‘&(1)\%\) tP}J [ijm b0

Rovicwed By '(

P O Rox 30712 « Charieston. SC 29417 « 2040 Savage Road » 29414
(03} 556-8171 » Fux (303) 766-1174 *9804 ! 54-04*
ﬁ Prinet on reuvel ) s, ‘

600 ' C186-8-C08: M1

ONI¥IINIONT 'NID  1b:0T (1U4i86 .21- Y
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GENERAL ENGINEERING LABORATORIES  Liennon Cortiimonn

AMeeri ST T Wl o vistem for iomerTie STATE GEL . EPL
eenne day's meeds with o vision e ) ot LI
KC m .
5C 10D - w0
™ 02934 [
Client: Supervisor of Ship Building & Conversion

SUPSHIP.Borsmonch Detachment-Env.
1899 North Hobaan Ave.
North Charizston, South Casoling 29405-2106

Contac:: Mr. Bill Hiers |
Project Description: SUPSHIP-Fortsmouth Detachment
cc: NPWCC0197 Report Date:  April 14. 1598 Page 1of2
Sample ID : SPORTUGAE-5
Lab 1D : 9B04154-05
Marrix : Soil -
Daie Coliczred I 04078
Date Received : Q4078
Priority : Routias
Callestor : Cliemt -
Paramener Qualifier Rasult DL RL Units DF Ansiymt Date Tims Butch M
Yolutile Orpmmicy
BTEX - 4 jtems .
Benzene U 0.00 L.0G 200 apfeg 1.0 TCL 04/09/98 1832 119824 |
Ethyibenzens 1.7 1.00 200 uwgkg 1.0
Toluene U .00 1. 200 ug/kg 1.0
Xylenes (TOTAL) 9.50 1.00 400 ug/g 1.0
Naphthilene 1 114 1.00 200 ugXg 10
Extractable Organicy '
Polvnuclear Aromatic Hvdrocurbons - |6 irems
Agenaphthane u 0.00 167 323 ughg 1.0 JCB 041398 1737 119721 2
Acengphiaylens U 0.00 167 333 ag/kg 1.0
Anthracene U ¢.co : 167 333 uglkg Y
Benzo(ajnikracene U 0.00 187 333 upky .0
Bsnzo(a)pyrene v 0.00 167 333 ugkg 1.0
Benzo(b)flnorsnthene L 0.00 167 333 ugig Y
Benzo(ghi)perylene U 0.00 - 167 333 ughkg 1.0
Benzo(k)filuorenthens U 0.00 167 33 upkg 1.0
Citeysence U 0.00 167 333 ug/kp 1o
Diberzoa.h)anthracene u Q.00 187 33 kg 1.
Fluoranthene 9) 0.00 157 333 upikg 1.0
Fluorene 9) 0.00 187 333 og/ks Lo
Indeno( | .2,3-c,d)pyrcne u 0.00 167 133 uwp'kg 10
Naphthalene 9) 0.00 167 333 opkg 1.0
Phenantnrens U 0.0¢ 167 333 ugkg 1.0
Pytene u Q.00 167 333 ek ig

The following prep procadores were performed:
GCMS Base/Neutral Compounds RDH 04/08/98 1000 119721 3.

PO Box 30712 + Chariewun, 5C 29417 + 2040 Savage Roud « 20414 m,mmwmmm

(403) 556-817] « Fax (803) 766-1178 *0BD4184-05%
a Prnted on nouvciul miper.

CIBS-TE8-C08:M3) . ONTYTINIONT N3O 1h:91 ([¥d)86.01- ¥
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GENERAL ENGINEERING LABORATORIES Lowriery Cori

Mooty Leauv's necds wigle u vizion jor romuere. STATE SEL EM
9 SETI8ATI4  ENT4TIRSE
NC m
5C W10 10933
™ n293 (7oAl
Clienc Supervisor of Ship Buiiding & Conversion
SUPSHIP-Portsmeuch Detachoznr-Eay,
1899 North Hobson Ave.
North Charleston, Sooth Carplina 294052106
Couotacc M, Bill Hies
Project Desenpeiom: SUPSHIP-Ponismouth Detacament
cc: NPWCOQ157 - Report Date:  Apell 15, 1998 Page 20r2
Sampie 1D : SPORTU646-5
Surrugatz Recovery Text Percant % Asceptobie Limits
2-Fluorobiphenyl MsIiC 6.8 (30.0-115.}
Nitrobenzene-d9 MBE10 554 (230 .120.)
p-Terphenyl-g14 M610 563 f373-128)
Bromoftugrobcczene BTEX-8260 1GO. (52.5-154)
Dibromsoflaoromerhane - BTEX-3260 818 ‘ 634 - 136)
Toluene-d8 BTEX-826Q 230 72141379
Bromofluorobenzznc NAB.8260 100. (53.5 -154)
Ditromofluoromethane NAP-8260 31.6 (63.4-136)
Toluene-d8 NAP-8260 °s.0 723 - 137)
M = Method Method-Descriptica
M1 EPA 826D
M2 EPA 8270
M3 EPA 3550

Notes:

The qualifiess in this repor are defined as follows:

ND jndicaies that the malyts was 201 detected at a conceatrauon greaer than the detection limit

J mdicates presence of anaiyte 4t 3 concentration Jess than the reporting limut (RL) and greaccr than the getecuon limit (DL).
U indicates that the analyte was not detcoted at a conesntrarion greater than the dotestion Lmit

* indicates that & quality control analyte recovery is outside of specified accep@nce cntetin,

This dat report has besn prepared and reviewsd

in accordance with Grtreral Engineenng Laboratoniss

swnderd operatng procedures. Please direcl

any questions o your Project Manager, Karen Blakeney at {803} 769-7386.

K0 s

Revicwud‘hy ] l

P O Bux 3072+ Charteaion. SC 29417 « 2040 Savape Read « 294 14
‘H03) 556-817!1 « Fax (BO3} 766-117K *5804154-05*
6 Primced w0 e nchod 4w,

1o d CI8e-188-CN8:TIL ONIYIINIONT 'NTD  1he91 (fHd)86

£1- idt



GENERAL ENGINEERING LABORATORIES Labersiery Crrtfications

Mertng tuday's needs will @ vision fur ienssrmmy. STATE GEL Em
L BRI EATTLAY
NC beil
5C Jalb. L= -3
. ™ 22me f
Client: Supesvitor of Ship Buliding & Conversion
SUPSHIP-Porunnouth Dewachment-Envy,
1899 Notth Hobson Ave.
North Charleston. Scuth Caroling 29405.2106
Coniacy: Mr. 8li Hiers )
Project Description: SUPSHIP-Porsmouth Detschment
cc: NPWC00197 © Report Daa: April 24, 1998 Page 1 0f2
Sampile ID : SPORTOGSS-1
Lab ID 1 9B04332-01
Mauirix : Sail _
Dote Collectes : w1398
Date Recerved 1 O/ 1498
Priaciry : Routine
Callector : Client
Faramemer Qualifier Resnit DL RL Unis  DF AmalystDate Time Baich M
Volatlle Organics
BTEX - 4 items
Benzene u 0.00 100 200 ugkg 1.0 JEB 0421798 2121 120280 !
Ethylbenzene 5 140 1.00 200 upkg 1.0 -
Teluene i 1.00 200 ughkg 1.0
Xyleaes (TOTAL) ) 5.13 1.00 400 ug/kg 1.0
Napitnaiene 580 1.%0 200 ugkyp 1.0
Surrapate Recovery Test Percent% Acceptable Limits
Bromativormbenzens BTEX-B260 928 (53.5. 154.)
Dibromofluoromcthane BTEX-8280 942 (634 - 136.)
Toiucne.d§ BTEX-8260 90.4 Te1-137)
Bromofluorobenzene - NAP-826D . 928 {(53.5- 154.)
Dibromofluoromethans NAP-8260 R P2 (63.4-136)
Tolwenc-uB - NAP-82560 004, (7a1-137)
M = Methed Method-Description
M1 EPA 8260

) BT
P () Box 30712+ Clarlesions, SC 29417 » 2040 Suvape Road » 20414 lmm - ‘ J

(803) 356-B171 + Fax (803) 7651178 49804332-01*
‘“- Prstt o secycinl mamct

100 d C189-758-C08:11) ONI¥IINTONT NIB 72321 (193086 bi-



GENERAL ENGINEERING LABORATORIES  Lunrmery Grritcsties

Mreting indoy £ neeas with @ vision for tonsrrm:, STATE GEL EM
m, B3715647194  EXMTE
NC 2
sc 10120 o
™ e a9
Client Supcrvisor of Ship Build]n'g.&. Convervion
SUPSHIP-Ponismouth Detachment-Eav.
1899 North Hobson Ave,

Nortk Chariesion. Scuth Carolina 29405-2106
Contacr Mr. Bill Hiers

I:;rnjec: Description: SUPSHIP-Porsmouth Datackment
sz NPWCO0197 Report Date:  April 24. 1998 Page 2of:
) Sampie ID - -.- SPORTOGS3-1
"M = Method _ Maetbod-Description _ " -

Notes:

The qualifiars in this repor are defined as follows:

ND indicates tha the analyre was not derected at 2 concentration grester thm the demctan fimit

] indicates presence of analyte gt 4 concentrytion less than the reporting lemir (RL) and groester than the dessction limit (DL).
U indicates that the nalytc was oot dewsctec at a concepirnion grester than the detecgon limit.

* jndicates thar & quality conaoi aralyre recovery is outside of specified acceptance criteria.

This dota remort hae been propased and reviewed
in accordancs with Ococral Engineering Laborstories

stencinrd operanng procedures. Please direct
any querLONS o your Pro;e: Manager, Karen Blakeney ar (803) 769-7386

A
Reviewed By T

PO Box 30712 « Charleston. SC 29417 « 2040 Savage Rood « 29414
(407) 5568171 » Fax (803) 7661178 *9804332-01*
ﬁ Pringal ve sacvchrl pepr.

£00 4 ¢18§-¢58-£08:13L ONTYZINIONT 3D ST:71 (143186 bi-"



GENERAL ENGINEERING LABORATORIES  Liersary Cartitamtions

Mecting today’s neeas witli ¢ vision for tomearrm, STATE GEL [T
o) BETISENTIM  ENTETVEIAS
NC 52
BT 1T 102
™ et st o

-

Client: Supervisor of Ship Building & Contversion

SUPSHIP-Puramowh Detachmem-Env.
1855 North Hobsop Ave
Nortk Charleston, Seurh Carolina 29405-2106
Contact; Mr. Bill Hiers '
Project Description: SUPSHIP-Poramouth Detachment
cc: NPWCD0197 Roport Date:  April 24, 1998 Poge 1 of2
Sampic ID : SPORTO835-2
LabliD : 980433202
Matrix : Sell
Dute Coliceterd : 0135E
Dare Received - ; /14498
Prioriry : Roatine
Collector : Clicat
Parumeter Qualiler Result DL RL TUnits DF Acgiyst Date Time Botch M
Volatile Organics
BTEX - 4 items .
Betzene v 0.00 1.00 200 ugks 1.0 JEB OWI298 2153 120288 |
Eibyloenzene u 1.00 1.00 200 ugng 1.0
Toluens C 0.00 1.00 200 ugkg 1.0
- Xyleoes (TOTAL) J 240 1.00 400 ughkg 1.0
Naphthalene U Q.00 1.00 200 ugky 1.0
Extraezable Organics
Pobmuciear Aromatic Hydrocgrbons - 16 items
Actnaphthens U 0.00 164 330 ug/kg 1.0 RLC 04/17/98 1653 120195 2
Acenaphiiylene u 0.00 164 130 op/kg 1.0
- Anthracsae U 0.00 164 330 ug/kg 1.0
Benzo(a)enthracene U 0.00 164 330 upg [0
Benza(a)pyrenc v .00 o 164 - 330 ugig 1.0
Bengo(b)fluoranthene u 0.00 164 330 upikg Lo
Benzn(ghiperylenc v 000 - 164 330 ughkg 1.0
Benzo(k)Quoranthene u 0.00 164 330 ugkg 1.0
Chrysens U 0.00 164 330 upikg 10 °
Dibenzo(a,hanthracens u 0.00 164 320 upks 1.0
Fluoranthene v 0.00 164 330 wugrkg 1.0
Fluorene v 0.00 164 330 ugig 1.0
Indeno(1.2,3-¢.0)pyrene 9] 0.00 164 30 upkg 10
Nephihalene L 0.00 164 330 ugikg 1.0
Phenanthrone U 0.00 164 330 ogikg I.o
Pyrene u 0.00 164 330 uvpke 1.0

The following prep procedures wers performed:
GC/MS Base/Neunz! Compourds ( HDB 0416798 0300 120199 3

JH R e
(' P O Box 30712 Charlenon. SC 29417 » 2040 Suvepe Road « 29414 ’n |
. 580433 2-02%

(803) S56-8171 = Fox 803) 766-1178
ﬁ‘ Printuai om syl parer.

F00 4 (I18¢-769-008:71) ONIY¥IIN[ONI N3D  cz:21 (14d) 86 »T- ¥



GENERAL ENGINEERING LABORATORIES  Livrury Crsiimsion

Meenue iodav's preas with a Yison fri jonoreen:: STATE GEL EM
FL 3715097204 ERTATLE
NC =)
sC 10D o
™ 22034 02934
Qlient: Supervisor o Ship Building & Conversion
SUPSHIP-Porumouth Detachenent-Env.
1899 North Hobson Ave.
Nenh Crarieston. South Caroling 29403-2106
Coneacr: Mr. BIll Hiers
Project Description: SUPSHIP-Portsmouth Detachment
es: NPWC00197 Reporr Date: April 24. 1998 - Page 20f.
Sampie (D ) : SPORTO655-2
Surrogate Recovery Tent Percant % Acreptable Limits
2-Fluorobiphenyi M510 81.6 (30.0- 118
Nitrobenzens-dS M610 57.7 (z3.0-:20.)
p-Terphenyi-dl4 Ms10 80.1 (37.3-128)
Bromolluocrobenzane BTEX-8260 97.8 (53.5 - 154.)
Dibromoflucromethans . BTEX-8260 912 (634 .- 136.)
Toluene-d8 BTEX-8260 8.6 (721 - 137.)
Bromotluorobenzere NAP-2260 9.8 (53.5 - 134,)
Dibremofluoromethane NAP-§260 91.2 (634. 136.)
Tolucnc-d8 NAP.82£0 89.6 {21 -127)
M = Method Method-Description
Ml EPA 8260
M2 EPA 8270
M3 EPA 1530

Noles:

The qualificrs in this report are definex) as follows:

ND indicares that the znalyre was oot detcemd af 3 concsatration grester than the detacrion Limit.

J icdicates presence of snalyte at B concantration less than the reporting limit (RL) and groater than the detection kmit (DL).
U indicates that the-anaiylc was nor deracted a2 4 copeenation grearer than the detsetion finmic

* indiczces that & quality conrol anaiyte resovery i oustide of specificd sccepnce critena.

This dara report has been prepared and reviewed

in accordance with Genera! Engineering Laboratories

stanciard operating provetiures. Please direst

ny questions 1o your Project Manaper, Karca Blakeney ac (803) 765-7386.

Reviewed By \

PO Box 30712« Churicston, SC 29417 « 2040 Savnge Road» 29414
(603} 555-Ki71 « Fax (B03) 766-117% *9804332-02*
ﬁ Prined on cey ciud . ‘

§00 'd CI8§-788-008:73L ONIYTINIONT N3 €2:71 {[yd)86 .b27-7
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GENERAL ENGINEERING LABORATORIES

Mrermne ingay 3 necdy with g visfon fur immereriow:

a

Supcrvisor of Ship Building & Conversion

Lubwraiery Cartifcntion
STATE QM. >, ]
L ERMtasMTING__ ERIATINY
T 1oz
c 10120 °
N rrip ) )

Client:
SUPSHIP-Portamouth Dotachraent-Eav.
1899 North Hobsom Ave.
Nor Charicston. South Careling 29403.2106
Conmcr Mr. Bill Hiees
Project Deseripnon: SUPSHIF-Portsmouth Detschment
co: NPWC00157 Raport Duee:  April 24, 1996 Poge 1 ofd
Soupie 1D : SPORTUGSS-3
LabID : OB04332-03
Marrix : Sl
Duz Collectea 1 D108
Datm Received : 04/14/98
Priority : Routige
Colletior : Ciient
Parameter Qualifier Resalt DL R Units DF Apsiyst Dats Time Botch M
Volstile Organice
BTEX - 4 stemg
Benzene U Q.00 1.00 200 ugikg G JEB O4n1m8 2229 12288 ]
Ethylbenzene v 0530 1.00 200 ugkg 1.0 -
Tolpene U 0.00 1.00 200 ug/kyg 1.0
Xylenes {TOTAL) J 1.60 1.00 400 ugikg 1.0
Nuphthalens v 0.00 1.00 200 upkg 1.0
Extractable Organiey
Polynuciear Aromarnic Hydrocorbons « 16 lemr
Acenapatbenc U 000 165 330 ug/kg 1.0 RLC O«17/08 1724 120199 2
Acemphthylens r 0.00 163 330 ugkg 1.0
Anthracene U 0.00 185 330 upkg 10
Benzoizlanibiracene U 0.00 165 330 ugrkg 1.0
Benro(z)pyrene U 0.00 168 330 og/kg 1.0
Bezzo(bjfluoranthene u 0.00 163 0 upg 1.0
Henro(ghi)peryieme u 0.00 - 163 330 ug/kg 1.0
Beazo(k)lucranthene U 0.00 165 330 upkg 10
Chrysene 9] 000 165 330 ugkyg 1.0
Dibenzo(a.h)anthracene u 0.00 165 330 ugng 1.0
Fluorunthene U 0.00 165 330 ugikg 10
Fluorcae u 0.00 168 130 ugisg 10
Indeno(1,23-c.d)pyrene U 0.00 165 330 ugig 1.0
Naphthgiege U 0.00 165 330 ugihg 1.0
Pheranurene U 0.00 165 230 ugkg 1.0
Pyrcae U 0.00 165 330 ugxg Lo

The following prep procedurss were performed:
GOMS Base/Neutrg| Compounds

900

(803) 536-8171 + Fax (X03) 766-| 7R
a Prisual wa rerycied nepe.

CIRS-¢58-£08:14L

HDB 04/1&/98 O¥00 120199 3 .

B0 A R
PO Boa 30712 « Charfestan. SC 2547 « 20:M) Savage Rood » 29414 l

HNTHIINTONT N3D

498043 32.03¢

£2:71 (1¥d)86 pT-



&)

GENERAL ENGINEERING LABORATORIES Laberetary Cort¥fiortions

Mceding mdar's needs wilh g vision for eunormm:. STATE JEL EPt
L EFHSSYTIN  EZEMTIAT
NC bar)
5C 10z Lo ¥]
s ™ (or1 1V 2934
Cliem: Supervisor of Ship Building & Conversian
SUPSHIP-Portsmouth Ddl:pm-En\'.
1899 Nomh Hobson Ave
North Charlesion, South Caroiing 29405-2106
. Comsc Mr. Bill Hiers
Project Descripaon: SLUPSHIP-Ponsmouth Detachment
co: NPWCO0197 Report Date:  April 24, 1998 Page 20f2
Sample [D : SPORTDGS5S-3
Surrogats Racovery Tem Pereem % Acceptable Limits
2-Flucrgbiphenyi M610 139 Q0.0- 115}
Nitrobenzena-d5 MG10 822 (3.0-120)
p-Terphenyi-d14 MS10 N0 (374-128)
Bromofluaroberzens BTEX-8250 102. (53.5 - 134.)
Dibromofluoromethane ~ BTEX-8260 938 ‘ (634 .136.)
Tolusne-d8 BTEX-8250 93.2 72.1-137)
Bromoflucrocenzens NAP-8260 102 (535.-184.}
Dibrcmotlosronatane NAP-B260 93.8 (63.4 - 136,)
Toluens-d§ NAP-8260 932 {7L1- 1373
M= Method ' Method-Description
M1 EPA 8260 )
M2 EPA 8270
M3 EPA 3530
Notes:

The qualilicr in this report are defined as foliows:
ND indicares that the analyts was not detecied ar s conce.nhmuon gresier than the detection imit
T indicates presente of analyte &t 2 concentrarion less Lban the reporting imit (RL) and greater (han the dstection Lzt (DL).
U indicates thal the anaiyte was a0t totectad at 2 concentration preater Lhan the deteciion Lmit.
* indicaics (hat a quality control annaiyts recovery is cutsids of specified accepmancs critoria.

This data report has been prepared and reviewed

in yeeordance with Geoeral Engineering Laboratones

sandard opersting procedures, Ploase direct

agy questons to your Project Manager, Kuren Blakeney st (803) 7265-7386.

P O Box 30712 « Churlexion, ST 29417 « 2040 Sovaur Road - 25414
(HDY) 556-8171 « Fux (803) 766-1178 29804332-03

a I'sirerel o foeveicd e,

L00 'd CIBS-758-£08:11L ONT¥FIN[DNT NID  $T:01 (144086 b27-Ud
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& \ 0 GENERAL ENGINEERING LABORATORIES Lutcsawy Cortteniom
- ..'-\ < Meenne roday'x neeris with a vixian for lwminreem:, STATE GEL EM
e i — . ENNsenTIE ERMTIA
(7 g&-\ ;«: %w o3
ATom ™ o o~
Client; Supervisor of Ship Building & Copvession
SUPSHIP-Poromeouth Detschnens-Env,
1899 Nonth Hobsem Ave.
. Nornth Charleston, South Caroling 25405-2106
Contact Mr, Bill Hiers
Project Description: SUPSHIP-Porsmonth Dewsciment
ce: NPWCO3197 Report Date:  Aprdl 24, 1598 Page l1of2
Sample ID : SPORTO655-4
Lab ID : 980433204
Mamix : Soll
Date Collecicd : /1308
Date Reotsived - D&/ 1498
Priarity : Routine
Collector : Cllent
Parameter Qualifer Result DL RL Unita DF Analyst Datt Time Batch M
Volatlle Organics
BTEX « 4 items
Benzena v oo 50.0 100 ughe 30 JEB O4/Z3/98 Odads 120738 1
Etyylbenzene U 0.60 0.0 100 ug/kg 30 -
Talueac U 0.00 500 100 up/kg 0.
Xylenes (TOTAL) U 0.00 3.0 100 ugkg 5Q,
Naphthalene 2390 100 100 up/eg 40.
Extractable Organics
Polynuciear Aromatic Hydrocarbons - 16 items ,
Acenaphthene U 0.00 165 330 ugheg 1.0 RLC O&17/98 1754 120195 2
Accaazathylenc U 0.00 163 330 ughg .0
Anthracene u 0.00 163 20 upkg 1.0
Benzo(c)snihracene 5 0.00 1¢5 30 upkg 1.0
Beozola)pyrens u 0.00 165 30 upfeg 1.0
Benzo(b)Ruoranthens u 0.00 165 338 ughkg 10
Bema(ghi)perylene U 0.00 68 330 ugiyg 10
Benzo(k)Auoranthene U 0.00 ig3 30 upkg 10
Chryscae U 0.00 163 330 upikg 10
Uibcnzo(a h)anthracene u 000 168 330 upkg 1.0
Fluorzntheze u 0.00 168 330 ughkg 10
Fluorens 583 165 330 uphg 10
Indicno(1.23-c.d)pyrene U 0.00 H IV upke 10
Naphihulsne BO7 165 330 upkg 1.0
Phenanthren: 857 168 330 upkg 1.0
Pyrene J ™ 165 330 uprkg 1.0

The following prep procsdures were performad:

GC/MS Base/Neum! Compounds

800 'd

PO Box 30712 « Charienon. SC 29417 « 2040 Savage Roxd « 2544
{KOX) 536-K17( » Fax (R03) 7064-1178

ﬁ Printoy wey ma~vicy ey

{185-788-008:1731

HDB 041658 0300 120199 3

8 T

“0804332-044

ONTYTINIONT N30

bO0Y (TM3) 86 pT-
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GENERAL ENGINEERING LABORATORIES Ly Cortifeations

Aawring tociay & necedy witlt o virioN for iemermw, STATH GEL Er
FL ER7154TS4  ENMTIN
NC )
sc 0120 12
TN U294 7.~ )

Clien: Supervisar of Ship Building & Conversion
SUPSHIP-Postsmouth Detachment-Env.

1899 North Hobson Ave.
North Charjesion. South Caroling 29405-2108
Conraen: Mr. Bill Hiens '
Project Deseription: SUPS!-!]P-Pommourtl: Detachrmenl
ce: NPWCDD1§7 " Repart Dare:  Apr] 24. 1998 Page 20of.
 Sample ID : SPORTUGS5-4

Sarrogats Recovery Test Percent % Acceptable Limity
2-Flsrobiphanyl Maid 859 00-115)
Nitropenzens-d3 MS6I10 . 813 (23.0- 120
p-Tcrpoenyl.di4 - M6I0 792 (373.128)
Bromofiuctobenzens BTEX-8260 78 (5335 - |54.)
Ditromofluarormethane BTEX-8260 114 (634 - 136.)
Tolusns-d8 ’ BTEX-3250 715 (721-137)
Bromefiucrabenzens NAP-B260 ‘ 728 (33.5-154.)
DitroroQuoromethans NAF-2260 114, (634 . 136.)
Teluenc-dB NAF-8260 728 721 - 137)
M = Method Method-Description

M1 : EPA 8260

M2 EPA 8270

M3 EPA 1550

Notes:

The quatifiers in this report are defined a3 follows:

ND ingicares that the analyte was not detected at 2 concentration graater than Lhe detaction limil.

J indicates preyence of anatyte t & concentration icss than the reporting limit (RL) and greater than the detection limiz (DL,
U indicatcs that the-anzlytc was not datecied at & coneancrtion greater than the detection fmit

* indicates that a quaity control analyie recovery is ousside cf specified acceptance eriena.

This dita repors has been preparcd and reviewed

in accomlance with General Enginesring Labaoarories

standurd operating procedures. Plecse direst

any questions to your Project Manager, Karen Slakency at (803) 765-7386.

|

PO Box 30712+ Charleston. SC' 29417 + 2040 Suvage Road + 294 |4
{803) $56-K 17 « Fax (%073) 766-1378 *9804322.04*
) ﬁ Prinied un AR cied PO

600 “d C185-088-£08:T1L DNIY3INIONT NID #7001 (1Hd)86 bi-°
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Y /AN GENERAL ENGINEERING LABORATORIES Lamemery Coticnios
R 2 ‘d “Ed . 0
‘;&; i'_. ) é' Meerng today'y noeds wivh @ vizinn fur inmorren, Eﬂﬂ § Er
S, '
o4 roRit® ) £ &2 mm
Client: Supervigor of Ship Building & Conversion
SUPSHIP-Pormmouth Detachment-En.
1399 Norhs Hobsen Ave,
Nerth Charieston, South Caroling 25405.2106
Conlact Mr. Bill Hiers :
Project Description: SUPSHIF-Porsmeutht Detachmeni
ce: NPWCT00197 Report Due:  April 24. 1998 Page 1of:
Sample ID :+ SPORTDASS-3
Lab ID : 980432205
Matrix : Sedl
Dawe Coliected : D4/14/08 i
Date Received . 04NAm8
Prioeity : Rouwtiar
Collesior : Client
Parumeter Qualifier Rasult DL RL Unitr DF Analyst Date Tiow Baich M
Voiatlle Orpuxics
BTEX - 4 itemr
Benzene u 0.00 .00 200 ugfke 10 JEB O47Z/98 2257 120288 1
Ethyibenzene I 120 1.00 200 opkp 1.0 -
Tolusze 4 0.00 L.oo 200 ug/kg 10
C Xylcnres (TOTAL) ] 220 1.00 400 ugkg 10
‘ Naphthalene U .00 1.00 100 ugikg Lo
Extractable Orgunics
Polvnuclear Aromasie Hydrocarbans - 16 ems
Acenaphthene U 0.00 162 330 upkg 1.0 RLC Q417/98 1825 120199 2
Acenaphthylene U 0.00 1862 330 upkg 1.0
Anthracens u 0.00 162 330 uphkg 1.0
Benzo(a)aruhraszac r 0.00 162 330 ugkg 1.0
Beazo(a)pyreae U .00 142 130 upkg 1.0
Benzo(b)flocrenthene U 0.00 162 120 uwpkg 1.0
Benzo(ghi)perylens U 0.0 - } 162 330 ugkyg 10
Benen(k)fiuersnibens v 0.00 is2 330 ugkg L0
Chrysene u 0.00 162 310 upikg 10 -
Dibenzo(wh)anthracene ] 0.00 162 30 ughkg .o
Fluomnthene u 0.00 162 330 upixg 1.0
Fluotene U 0.00 162 10 ugky 1.0
Indenn(1,2.3-c.d)pyrenc U Q.00 162 330 ugkg 1.0
Naphthalene v 000 162 130 ugfkg 1.0
Phenanthrene u 0.00 162 330 ugkp 10
Pyrene u 0.00 162 330 oy 1.0
The fallowing prep procsdurey wero performes:
GL/MS Base/Neunl Compounds HDB 04/16/98 0800 120199 3
G O O e
L P 0 Box 30712+ Chorlesuw.. SC 29417 » 2040 Savag: Road + 29414 Ll e
) (B03) 556-8171 « Fax (803) 766-1]78 0433205

6 Frivaurt on reewn beo peper.

010 4 Z189-798-008 111 ONJYTINIONT N3 90:0 (14486 T--
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Y /AN GENERAL ENGINEERING LABORATORIES  sumemescorooman
ol ..‘ . Meeting lodi’y nevds with g vition for ramarmom. STATE GEL
7«9 /& L EXTLAATIVG m
Rarom X mn  em
ToR [ ™ e, 2 Y e
Qlicnt: Supervisar of Ship Bu.udmg & Conversion
SUPSHIP-Portsracuth Detachmeni-Env.
1899 Noth Hobsen Ave.

North Charieston, Souch Carolina 294035-2]06
Contact: Mz, Bill Hiers
Project Dexeripton: SUPSHIP-Porusmouth Decaciiroent

cc: NPWC00197 Report Dane:  Apeil 24, 1998 Page 20of.

Somple [D : SPORTDSS.S

Surrogais Recovery Tem ParemS Acceptable Limits
2 Finorohipheayl Miio ' 837 (30.0-115)
Nigctenzeoc-ds M610 9s.5 (23.0-120)
p-Terphenyl-dla M610 83.6 (373-128.)
Bromoflucrobentenc BTEX.§260 90.8 (53.5-1%4.)
Dibromofluoromethane BTEX-8260 93.2 (63.4 - 136.)
Toluene-¢§ ‘ BTEX-8260 57.0 (721 -132.)
Bromofluocrobenzenc NAP.8280 90.8 (53.5-154)
Dibromofluoromesthane NAP-§260 93.2 (634 - 135
Toluene-d8 NAP.3260 870 Tl - 13%)
M = Muthod Method-Deacription

Ml EPA 8250

M2 EPA 8270

M3 EPA 3330

Nores:

The gqualificrs in this report are defined as foilows;

ND indicatcs that the analyre way not detected at a concentration grealer than the deieedon Linnt

J indicaics presence of analyre &t & concentration jess thas the reporting Limit (RL) mdgmrhannndmonhm(DL).
U indicaues that the znalyre was hot deicored &2 2 consTnrration greaner than the detaction limir

* indrcates that 2 qualiy conira analyte recovery is ounside of specified ascepwnce critesia.

This data report has been prepared and roviewed

in accordance with Gesenud Enginecring Laborstories

standard operating prozedures. Please direct

any qucstions to your Project Manager, Karen Blaksoey at (B03) 769-5386.

_é%@:&mm;
Reviewad By ‘r

-7

0 Box 30712 « Charlexton, SC 29317 « 2040 Savuge Road » 29414
(8U3) 556-K171 » Fux (R03) 7661178 *0804332-05*
ﬁ Printed ant wrycicd ot

1104 T 2Is-i58-£08:13L ONIYTINIONT NID  §T:71 (1¥d) 86 42--



GENERAL ENGINEERING LABORATORIES  tuwwnmey Cortiicution

Meeting roday’s necds 'with a vision for inmonow, STATE GEL m
FL INNIAETIM  ENeNT
£ o tog2
} ™ oM s
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmauth Detachment-Env.
1999 North Hohson Ave.
North Chartestor. South Carcling 29403.2106
Conmcr M, Bii Hiers
Project Descriprion: SUPSHIF-Portsmouth Detachment
ec: NPWC00197 ' Report Damz  Apeil 24, 1998 Page iof2
Sample ID : SPORTU6I5-6
LabID : JROL332-06
Maix 1 5all
Date Caliected : as1ams -
Dam Received 1 04N4P8
Privrity : Romine : , ,
Colizcmr : Clisnt _
FParameter Quolifier Resuit DL RL Units DF Anaiyst Date Time Batch M
Volatile Organics
BTEX - & items
Benzene U 0.00 1.00 200 uphs 1.0 JEB 042298 2329 120188 )
Ethylbenzens 220 1.00 200 ug/kg Lo
Toluene U 0.00 1.00 200 ug/xkp 1.0
& Aylenes (TOTAL) U 0.930 1.00 400 upig 10
Naphthaleas .10 1.00 200 ugig 1.0
Extractabls Organics
Poilyrucicar Aromatic Hvdrocerbons « 16 itemy .
Accraphthene u 0.00 162 ¢ - 330 upikg 1.0 RLC O«17/98 1856 120199 2
Acenaphihyiene v 0.00 162 330 ug/ks 1.0
Anthracene U 0.0 _ 162 330 ugkg 1.0
Benzo(a)anthracens L 0.00 162 330 upkg i0
Benao(a)ypyrene U 0.00 162 - 30 ugkg 10
Benzo(b)flucrsrithene U 0.00 162 130 up/kg 1.0
Benzo(ghi)peryiene U oo - 162 120 ugke 10
Benzo(k}Duoranthene |4} 0. 162 320 upkg 10
Chrysenc v 0.00 162 130 upkg 1.0
Dibenzo(a.h)anthecens v .00 ia2 B0 upkg 1.0
Fluorsnthene u 0.00 162 330 agkg 1.0
Fluorene v 0.00 162 330 upkg 1.0
indeno(!,2,3-c.d)pyrene u 0.00 162 330 upghkg 1.0
Naphthalcne u 0.00 162 330 ugkg 1.0
Phenanchrene L 0.00 162 330 upkg 1.0
Pyreme U Q.00 182 330 ugike Lo

The following prep procederes wars performed:
GC/MS Baxe'Neutra) Campounds HDB O4/16/98 OBO0 120199 3

ey i
L Ly

‘ P O Box 30712+ Chorlesion. SC 29417 ~ 2040 Savage Rewl « 29414
(M13) S56-8171 + Fax (M13) 766-117H *9804332-06°
ﬁ Prnied o0 nxycied popo
{10 d - CI1BS-758-C08:111 | ONINTINIONT N3D  ST:71 (1¥d) 86 HT-7



GENERAL ENGINEERING LABORATORIES ureory Conmiestion

Meenny indar's mectls with @ 1¥8i0) for tnmnrsov., STATE GEL Em
m ErMIewTIe  E1TIA
NG 233
C 10120 10582
™ porL T ame
Clienr: . Supervizor of Ship B:ﬁldin& & Conversion
SUPSHIP-Portsmouth Detachment-Eny.
1899 North Hobson Ave,
North Charieston, South Caraling 25405.2106
Coatact M. Bill Hiery
Project Descriptian: SUPSHTP-Poromouth Dezachment
cg: NEWCOO197 Report Date;  April 24, 1998 Page 20of 2
Saraple ID : SPORTO635-6
Surrogate Recovery Test Pereemt % Acceptable Limits
2.Fluorpimphent Mol0 770 (30.0-115)
Nitrobenzene-dS Me610 86.6 (23.0-120)
p-Teroheny|-di4 Me8:0 .1 37.3-128)
Bromofluorooenzens BTEX-8260 100 (93.5-154)
Dibromofluoromethanc BTEX-3260 33.0 (65.4 -136.)
Toluene-d8 ' BTEX-3260 848 : {7T2.1-137)
Bromofiyorpbenzene NAP-8260 100 (53.5-154)
Dibromoflucromethzog NAP.£260 88.0 (63.4- [36.)
Tolucne-dB NAP-8260 884 (TL1-137)
M = Methoo Methed-Dencription
M1 EPA 8260
M2 EPA BI70
M3 EPA 2350

Notes:

The quakifiers in this report are cefined as follows:

ND indicates that the analyte was not dewected 4 3 concentrayion greater theg the dessction imit

J indicates prevence of 2nalyte 41 a cancentraion less than the repertng limit (RL) end greater than the detection kmit (DL)
U indicates that the analyte was got detecicd a2 a concentradon greaicr than the detection it

= indicaree thet 3 guallly Contrai anoiyte reoovery is onsiae of specified setcptante criterix.

This data repert has beent preparced and revicwed

im dccordance with General Engineering Laporatorics

standard openyting procetiures. Please direct

any queations to your Project Mamsger, Keren Biakescy at (803} 769-7386.

LYY

g

!

\ -

e
s =

P O Bux 30712 « Clurfeston. SC 29417 » 2040 Savape Road « 20414
riN3) 336-K17( » Fax (303) 766-1178 *0204232.06*
ﬁ Pranted un eereicd ponar.

£10°d - {TBS-188-C08:T3L ONINTINIONT NTD  eT:7T ([¥d) 86 b1~
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& \ & GENERAL ENGINEERING LABORATORIES 1usmaey coution
- l.’\'\ % Meeting todlar's AerdsWith o vinem for 1oararreny, STATE CEL ™
LA o & & gnsumu E8T4T2A
TR , A
Client: Supervizor of Ship Building & Canversion
S UPSHIP-Poensmouth Dﬁn:hmml-(En‘V
1899 North Hobson Ave.
. North Charieston. Sonth Carolina 29405-2106
Connact: Mr. Bl Hicms
Project Description: SUPSHIP-Porismouth Dmdlm
ce: NPWC0197 Report Dax:  Ap:il 24, 1998 Page 1of 2
Stomis ID : SPORTO63S-7
Lab ID : 980433207
Matrix * Soil
Dute Collected (041498
Daiz Recoiven 1 04/14/58 1
Priarity * Rowtipe | !
Collector :Client
Paramater Qualificr Rerult /DL RL Untes DF Aauiyst Date Tihme Batch M
Volatile Organicy '
BTEX - 4 item3
Benzene U 0.00 1.00 200 ughg 1.0 JEB 042338 542 120288 !
Ethyibenzens j4) 0.00 1.00 200 ughkg 1.0 -
Toinene ) u 0.00 1,00 200 ugkg 10
Xylenes (TOTAL) U 0.00 - 1.0 4.00 upkg 1.0
Naphthalene U 0.00 1.00 200 upkg 1.0
Extraciable Organics
Polynuciear Aromaric Hydrocarbons - )6 jtamr
Acenaphthens u 0.00 153 330 ugkg 1.0 RLC 041748 1927 1203199 2
Acenaphtirylene Li Q.00 163 330 ugkg 1.0
Anthruccre 143 0.00 163 230 ugtkg 1.0
Benzo(a)onthracenc 13) 0.00 163 130 ugkp 1.0
Benzo(a)pyrene U 0.00 “163 330 ughg 10
Beazo(b)fluoranthene U 000 163 330 uphks 10
Benzo(ghilperylens U 0.00 ) ‘163 330 opikp 1.0
Benzo(k)[uaranthene u 0.00 163 350 upikg 10
Chrysens U 0.00 163 330 ugikg 1.0
Dibenro(e.h)anthracene v 0.00 163 130 ug/kg 1.0
Fluormnthene u 0.00 1683 330 ugkg 1.0
Fluorene U .00 163 330 ugkyg 140
Indeneo(1.2.3-c,)pyrene U 0.00 163 330 uphkg 1.0
Naphthajens U 0.00 163 330 ughkg 1.0
Phcnanthirene U 0.00 16 0 ugke 10
Fyrene U g.00 163 330 up/kg 1.0

The following prap procedures wers performad:
GCMS Base’Neurm Compounds

o

P10 d

P Q Boa 307/2+ Charleston. SC 29417 « 2040 Suvage Rowd « 29414

(803) 556-8!71 » Fux (803) 766- 1178
a anulmmuulm.

7185-7668-C08:114

HDB 04/16/98 0800 120199 3

S R Dt

“5804332-07*

ON1Y¥IINTONT N3O

97:71 (184186 $T7-1
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i
L il
I':I
Clisnt: Supervisor of Ship Bu:ldm,g & Coclnmun
SUPSHIP-Pansinouth Demql'méim
1899 North Hobson Ave.  ~ i'l
North Charieston, Squth Carelme a.9405-21 uﬁ
Conmset: M. Bill Hiey I |
Project Descripuon: SUPSHIP-Fortsmouth Dm:hmcnu{
ce: NPWCD0197 Report Dae: Apnr 24 1998 Page 20f2
Sempk ID 1 SFD‘RTO'GI]SSJ
Surrogate Rn:mry Tost Percent % |Il| . Acceptuble Limits
2-Flacrabiphenyl M&10 883 I (30.0- 115)
Nitrobenzene-a3 M610 93.7 1) (23.0-120)
p-Terphenyi-dl4 M6l0 816 I (373-128)
Bromofluorobenzane - BTEX-8260 95.0 i (53.5-154.)
Dibromofiuoromethane BTEX-8260 524 | (63.4.136)
Toluenc-d8 " BTEX-8260 B28 I (721 - 137)
Bromcfuorobenzene NAP-8260 95.0 |' (51.5 - 154
Dibromofiuorometazne NAP-8250 924 ;! (63.4 - 136)
Taluene-d8 NAP-8260 8238 i (TL1 - 137)
M = Methad ' Method-Description
Mi _ EPA 8260 ‘ :
M2 EPA 827C 3
M3 EPA 3550 i

i
I
"

Nores: 'I f

The qualifiers in this reporr are d:fmcd as follows:

ND iodicates that the snalyte was not detected at 4 coneentration greater :lmn the detection limil,

J indicates prescnce of analytc at a concenumntion less thag the reporting Linit (RL.) and grester than the deteedan limgt (DL).

U incticares that the  analyle was not detecied at 2 Concentranon greater th&: the detection limit

" indizatey that a quaiity conwel analyw recovery it cutside of spetifizd q::lcepunnc eritecia.

This data report nas been preparexd and reviewsd !

in accordance with Geperal Engincering Laboramriet it

standurd operanup procedures. Piease direc: (i

Roy questions lo your Project Manager, Karen Blakenry u (803) 169-7386

My
Revi By 'l

PO Box 30712 « Charievon. SC 217 » "D-K)S:\mgc Road« 28414
(8M) 556-817) » l'u (803} 766-1: 7K *9304322-07
ﬁ L'ﬂnl..lm L ywiml paper.

wed 7188-758-C08:11L ONTITINIONT NTD  97:71 {[Hd)86 bI- Hd
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GENERAL ENGINEERING LABORATORIES

The following prep procedures ware performed:
GC/MS Base/Neutrat Compounds

910 'd

I* O Bax 30712 » Charleston. SC 294{7 « 2040 Savage Raud » 29414
(803) 596-817; « Hax {803) 766-117R
ﬁ Prinnsd on rex) ol g

T188-758-208:13)

[ roa r
’ L/ \\‘ o . Lavsrgtety Cecufiagtions
% [y Meeting toqay & mm'.r.utulla vision fur lmoriuse. ;‘LTATE gsm ;l"l_’mn
904, . .\é N m |
“ront X omom
Clienr: Supervitor af Skip Building & Conversion
SUPSHIP-Portsmoyt Detachment Env,
1899 North Hobson Ave. ~ |
North Charjeston. Sonth Carolima 29405-2106
Comact:  Mr. Bill Hicrs |
Projest Description: SUPSHIP-Partsmouth Detachment:!
cc: NPWCD019? Repart Daies AprﬂZA 1958 Page lof2
Sample ID : SPORTOASS.8
Lab ID : 9804332-08
Mairix : Sofl
Dute Collected 1 Q41498 -
Daic Kecetved 1 Da/14B8
Priarity " : Routine
Callector + Cligat
Paramater Qunlifier Result 'DL RL Ubits DF Anmsiyst Dage Time Baich M
Yolutile Organics
BTEX - 4 irems M
Benzene 4 0.00 1.00 100 ug/kg 1.0 TER D&4/2308 (714 120288 1
Ethylbenzene U - 0.3680 1.00 200 ughkg 1.0
Toinene U 0,00 L.00 200 upkg 10
Xylenes (TOTAL) v 0.00 1.00 400 upkg 1.0
Napothalene U 0.00 1.00 200 upig 1.0
Extractoble Organics
Polynuciear Aromanc Hydrocorbons - /5 items
Acenaphthene v 0.00 ‘166 3] ughkg 1.0 RLC Q417798 1957 120199 2
Acenaphutylens U 0.00 166 331 opg 1.0
Antkracene U 0.00 166 31 ugkg 1.0
Bema(a)aninracene U 0.00 166 331 ughky 10
Ber2o(a)pyrene U 0.co 166 331 ‘ugkg 1.0
Benizo(b lucranthene U 0.00 166 331 ugkg [.0
Benzoi(ghi)peryicoe u 0.00 i 168 23] ughg 1.0
Benzotk){luoranthene u 0.00 66 331 upig 1.0
Carysens u 0.00 les 331 uphkg 1.0
Dibsuzo(z. h)zntuscene L 0.00 166 331 ugkg 1.0
- Fluozanthene U oo 166 33! ugikg 1.0
Fluprane u 0.00 186 331 ugkg [y
Indeno(! 2,3-c,d)pyrcae U 0.00 1656 3 uphg 1.0
Naphthsiene u 0oo 156 331 ugikg 1.0
Phensninrene u 0.00 166 131 ughg 1.0
Pyrere U 0.00 168 3 ughg 1.0

HDB D4/I698 0800 120199 3

R BT b

»9804332.08*

ONI¥3KTOKI K39

97:71 (143186 HT1-7
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Mecting torar’s needs With © vesine for estermw., STATE GEL EPr
ETIyONTIN  ERTSTIAC

' ¢ I0t20 10982
1TOR\® i ™ 5 o934
[}
1
i i
Cliane: Supervisor of Ship Buﬂdm; & Cunnmm
SUPSHIP-Partamouth Den-.cnm-lsm
1898 North Hobson Ave.
North Charjeston, South Cicolina 29405-1!06
Contact; Mr. Bill Hiers |
Projest Description: SUPSHIP-Porsmeuth Dmnmzm
ce: NPWCD0197 Report Das: Apm.lu. 1998 " Page 26(2
Sampie ID : SPORTUS33-8
Sutrogats Recovery Test Percent % ; Acceptble Limits
2-Flnarokishey] MGLO 80.0 {30.0-11%)
Nittobenzenesds MEL0 847 .0 -120)
p-Teronemyl-dl4 M610 837 ¢ 373-128)
Bromofiuorobenzene BTEX.8260 1. ! (538134
Ditromofluaromethane ~ BTEX-8260 914 | (63.4 - [36.)
Toloensdf BTEX-8260 912 | (72.1-137)
Bromofluprobenzens NAP-8260 o1 . (53.5- 154,
Ditromaduoromethans NAP-8260 1.4 : (63.4 - 136.)
Toloene-al NAP-8260 2 F21.137)
M = Method Metbod-Description
M1 EPA 8260 ||
M2 EPA 2270
M3 EPA 31520
-Notes: i

The quulifiers in this rpact are dafined as foilows: |
ND indicates Lhat the anatyve was ot detected af 4 copcentralon grester r.bm the detmction limit.
J indicaies pressnse of analyts st a concentratian loss thag the freporiing lim.u {RL.) anu greater than the deicetion limic (DL),
U indicaiey Uyar the anaiyte was not detected at a cogcentration groarer :hun the detection limie
* indicates that a quality congul angiyie recovery is outside of specified nc:pmce critena.
1
This dawa repon has been prepared and reviewed i
in acrordance with General Engineering Laboratories :
siandard operating procedures. Pleasc direct
aoy quesdons to your Project Manager, Karen Blukeney ot (803) 769-7386

Mﬂmm;
Raviewed By r |

PO Box 30712 + Charfeston, SC 29417 + 2040 Savuge Rood + 20414
(8U3) 5568171 « Fix (R03) 7661178 *0304332-08%
ﬁ Frivwm o mn.:lal Harer, ’

1104 ‘ CI8S-758-208:M3) ONIYTINIONT NTD  LT:T1 (1Hd) 86 b- Ve
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Y /AN GENERAL ENGINEERING LABORATORIES Loty cwstsasns
- ’.\ o Mectitie ixday's acedy’ lll'lm & vizion for ineemn. STATE CEL Er
> ) KL ERNSGYTIM  EFNTITY
% £ NG om
Frone : 5o =
Clienr Supervisor of Ship Building & Coabersion
SUPSHIP-Portsmouth Decacament-Eav.
1899 Norh Hobwom Ave.
North Charicsma, South Carolina 29405-2106
Contser: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmoutst Damchment
cc: NPWC00197 ' Repore Date: A[lil‘fA.lWS Page 1 0r2
Sample ID : SPORTOGSS-9
lab 1D 1 9B04332-09
Murix : Soft i )
Date Collscted : 01428 |
Date Received : 41498
Prioriry : Rowtine
Collector : Client {
Parnmeter Qualifier Result |bL BL Unis  DF Analyst Date Tine Barch M
Volatile Orgunics
BTEX - 4 items
Benzenc u 0.00 .00 200 ngkg 1.0 JEB 042398 1745 120283 |
Ethylbenzene U 0.00 1.00 200 ughg 1.0
Toluenc U 0.00 l.00 200 uphg 1.0
'b Xylenes (TOTAL) U 0.00 .00 400 ugikg 1.0
Napithaicne u 0.00 .00 200 ugkg 10
Fxtractable Organics
Potwmuciear Aromanie Hvdrocarbons « 16 items !
Accnapnthene v 0.00 }lu 1230 uoAg 1.0 RLC 04/17/98 2028 120199 2
Acenaphthylenc u 0.00 . 164 330 ugrky 1.0
Anthracene uU Q.00 . IIM 30 ugrkg 1.0
Brazo(a)ambracene U 0.00 D64 30 upghkg 10
Benzo(a)pyrenc U 0.00 164 - 330 ugkg ‘10
Bemo(bHluomnthenc ¥ 0.00 64 330 uog/xg 10
Bemzo(ghi)perylens U 0.00 . 64 130 ughkg 1.0
Benzo(k)Wworxnene L1 0.00 154 330 umkg 1.0
Chiryscne v 0.00 164 330 ugxg 1o’
Dibcazota h)anthracans U 0.00 lod 330 ugkg 1.0
Fluoranthene U 0.00 lod 330 uphkg 1D
Fluorens u 0.00 164 330 upg 10
Indens{1.2.3-c.d)pysens v 0.00 {64 130 ugkg 10
Naphthalens U 0.00 les 330 upikg 1.0
Phenanthrene U Q.00 64 330 upkg 1.0
Pyrene u 0.00 6 330 upkg 1.0
The following prep procednres were parformed: i
GC/MS Base/Neutrad Compounds HDE 04/16/98 D300 (20199 3_
R Lo
u P O Bua 30712 Churiemon. SC 29417 + 2040 Savage Rond - 20414
(403) SS6-8171 » Fux (803) 766-1178 *9804232.09*

ﬁ Firwnvteel e benigiod mpet

§10 ¢IBS-cO8-C08:13L | ONJ¥TINIONT NID  L7:T1 (1Hd) 86 .bT-T
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N /AN GENERAL ENGINEERING LABORATORIES sameiey Contmion

" -\ o Meccting radax's needs *frh q VXU fOF [ONIEITUW, STATE GEL EM

o / S ‘ I :Ll': guw zn

arons X om

AT

Cliem: Supervisor of Ship Building & Coaversion
SLPSHIP-Portsmouth Dmmenﬂ Eav.

1859 North Hobson Ave.
North Charestan, South cmhmzsms-zlos
Contacr: Mr. Bill Hisry
Protect Description: SUPSHIP-Porismoath Daa:hmen}

cc: NPWC00197 Repont Date:  April 24, 195¥ Pepe 2of I

‘ Sampie ID : spom'ac"aw -
Surrogats Recovery Test Pareent % - | Acceptoble Limity
2.Fluorobipheny! M&i0 722 . ; (30.0 - 118)

iteobenzone-ds Msl0 823 23.0-120)
p-Terpheny!-d14 ME10 e | 37.3-138)
Bromofluoroberzene BTEX-8260 103, ¢ | (815 - 154)
Dibromoficoromethane BTEX-3260 934 (63.4 - 136)
Toluene-d8 " BTEX-3260 9.0 ' (T21-137)
Bromofluordbtmzene NAP-8260 103, (333134
Dibromolluoromethane NAR.2260 $3.4 3.4 - 136.)
Toluenc-df NAP.§260 89.0 (721 -137

£ M = Method Method-Deseription _

Ml EPA 8260 °
M2 EPA 8270
M3 EPA 3550

Notes:

The qualifiers in this ropor are defined o3 follows:
ND indicares that the malyte was nat detected at 2 concenmation gruuru‘m the detection limit,

J indicares presence of analyts ar s comeentratioh Jess .tm:herepuruuhmt (RL) and groater than the d:ta:dnnhud:(’DLJ
U indicares that, the apalyte was nou Gefacted a1 4 concsntration gromer than the detection limit

* Indicates thar a gnalicy coniisl anaiyte recovery is onmide of ypecified hémm criteria.

This data report his been prepared and reviewed

In accordance with General Engincering Laboralories

smndard operating procedures, Pleass direct

any questions o your Project Manager. Karen Blukeney at (503) 769-718

Ko Maluay

Reviewtd By (

————

1
P O Box 30712+ Chariesiun. SC 28317 + 2040 Savuge Road + 25414

“
) . (K1R) $56-B171 « réx (8U3) 786-1 (7% *OR04332.00*
a Frirird nnmv:it.'u T

610 d C18§-758-208:134 ONTNIINIONT NID (7301 (1¥d)86 .bi- e
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GENERAL ENGINEERING LABORATORIES Lesmcasey Cartiintons
Meennr tadav's needs With o 1ision fer tlomorm, STATE GEL EM
: L ENISOTTT BRIV
NC m
5 10t20 AN
P ™ I L
Clicnt Supervisor of Ship Building & Coqimion
SUPSHIP-Ponsmouth DetachmentiEny.
1899 North Hobjon Ave. ~
' North Charleston, Sauth Carolina 2B405-2106
Contae:: Mr. Bill Hiers
Project Description; SUPSHIP-Porismouth Detachunsnt
ce: NPWCO0157 Report Duz:  April 4, 1998 Page 1of-
Szmpie ID : JPORTOESS-10
Lab ID : 9804332.
Muarix : Sall _
Data Collected : DA/ IAI5E
Dats Received : O 1498
Priority : Routine
Cailector : Client
Parcmeter Qualifier Ruyult DL RL Unmits DF Analvst Date Tims Botch M
Volstile Organict
BYEX - 4 items
Bemene 4] 0.00 1.0 200 ugkgp 1.0 JEB (4/23/98 0353 120288 |
Ethylbenzene U 0.00 1.00 200 ogkg 1.0 -
Toluenc v 0.00 1.00 200 ughp 1.0
Xylencs (TOTAL) U 0.00 .00 400 uokg 10
Naphihalene U 0.0 1.00 200 ugkgp 1.0
Ertractuble Orgazics
Palmuclear Aromatic Hydrocarbens - 16 irems .
Acenaphthenc u 0.00 166 132 upkg 10 RLC O4/17/98 2058 120199 2
Acenaphthyicne U 0,00 166 332 ugkg L0
Anthracene 1] 0.00 166 332 vokg 1.0
Benzo{a)anthracene U 0.00 166 332 ugikg 10
Bemum(a)pyrene u 0.00 166 332 wpkg 1.0
Benzo(buoranthens U Q.00 166 331 ugikg .0
Benzo(ghi)peryiene [4f 0.00 - 166 332 urkg 1.0
Benzo(k)tlooranthene u 0.00 166 332 ugkg 1.0
Chrysene U 0.00 166 332 upkg 1.0
Dibenzo(a.hJanthrscens u 0.00 168 132 ugiyg 1.0
Fluoranthene U 0.00 166 132 ugng 1.0
Floorene U 0.00 166 332 uukg 1.0
Indena().2.3.c.d)pyrens u 2.00 166 132 up/ky 1.0
Naphthalcne u 0.00 166 332 up/kg (.o
Phenanthrene U 0.00 166 232 ugig 1.0
Pyrene U 0.00 ) 66 332 ueig i+
The following prep procedures were performed:
GC/MS Bese/Neuwral Componnds HDB O416/98 0800 20199 2=
R L R B e
PO Box 30712+ Chaslenton. SC 20417 « 2040 Savage Ruad+ 29414 12 L LA
(¥03) 556-8171 = Fkx (803) 766-117R8 *0804333-10*
ﬁ Froosl rminewelod papor.

0204

(188-208-£08:111

DNIT¥IINTONS 'N39

L7:01 (144186 .07
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GENERAL ENGINEERING LABORATORIES ;,..,....,o.,..u.....

Mecting mdav's needs With o vision far tniorrow. SIATE GEL
L ERY 19047294 Emm
NC o
< 10120 10582
™ 02934 arv
Client: Supexvisor of Sp Building & Conversion
SUPSHIP-Porumouth DetachmenthEny.
1899 North Hobsom Ave.
North Charleston, South Carolina 18405-2106
Conmez: Mz, Bill Hiers
Project Description: SUPSHIP- Porsmouth Detschment|
ce: NPFWCD0197 Repart Dare:  April[24, 1998 Page 20f2
Sampie ID : SPORTDTS-]O
Surrogare Recovery Test Peresnt % | Accrpable Limit
2-Fluorobiphenyi Més10 i34 | {30.0-1135.)
Nitrobenzene-d§ M&10 . 957 (23.0-120.)
p-Terphenyi-d14 - M6l 320 373 -128)
Broma[luorobenzene BTEX-8260 912 |, (53.5-154)
Dibromofhuoromethane BTEX-3280 B46 (634 - 136.)
Tolurne-d8 BTEX-8260 864 (721-137)
Bromofiuorobenzens NAP-8160 or2 | (53.8-154.)
Dibromofiscrnmethane NAP-8260 B4.6 (634 - 136.)
Toluene-dd NAP-1260 864 21 -137)
M w Method Method-Descxiption
M - EPA 8260 |
M2 EFA 82T0
M3 EPA 3530

Notes:

The qualifiers in this report are defined s follows:
ND indicses that the znatyte was not detrcied at 3 cofcrnTanon gredisr the detection Hmut

J indicaies presence of analtyts at & concentation less taan the reporting mm (RL) and grewmer than the detetvion limic (DL).
U indicatcs that the anzlyle was not detected ai & concentration grester mnn the deiemginn lomis

= ingdiczret tha a quality conmol analyts recovery is cusside of specified m:epun:::nm

This dutn rcport har been prepared and reviewcd

in accordance with Genemi Enginesring Labomtories
suandard opcrarmg procedures. Ploase direct

any gquestons w your Project Managec, Karcn Blakeney a1 (803) 769-7386.

PO Bux 30712+ Churlesion, SC 20417 » 2040 Savage Reudi - 29414
{803) S56-8171 « Hux (R03) 766.117% 980433210
a Ul ]Rn\:le-.lm

140 'd ~ (IBE-T88-L08:TIL ' DNIYIINIONT 'NID  87:T1 (1Y2186 bT- 7
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GENERAL ENGINEERING LABORATORIES

Veeting tededX's needs with o vixion 1 lomereon STATE GEL EP.
- FL.  EB7IS&%7294 E i
NC 133
5C 10120 10382
. ™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachment
cc: NPWCO0197 Repont Date:  April 28. 1998 Page [ of 2
Sampie ID : SPORTDSSS-! )
Lab D : 9804461-0]
Matrix : Soil
Date Collected 1 04/16/98
Date Recerved : DW17/98
Prionry : Routine
Coliector : Client
Parameter Qualjlier Result DL RL Units DF Anmalyst Date Time Batch M
Votatile Organics —~—
BTEX - 4 items
Benzene u 0.00 1.00 .00 ugkg 1.0 TCL O425/98 1519 [20bu.
Ethvlbenzenc ) 0.985 1.00 2.00 ugkg 1.0 .
Toiuecne J 1.42 1.09 2.00 ug/kg 1.0
Xvlenes (TOTAL) J 3.80 1.00 4.00 ugkg 1.0
Naphthalene 5.49 1.00 200 ugikg 1.0
Surrogate Recovery Test Percent% Accepuable Limits
Bromortuorobenzene BTEX-8260 90.8 (53.5- 154
Dibromoriuoromethane BTEX-8260 . 88.8 (63.4- 136.}
Toluene-d8 . BTEX-8260 - 86.0 (72.1-137)
Bromorluorcbenzene NAP-8260 90.8 (535-154.)
Dibromofluoromethane NAP-8260 88.8 (63.4-136.)
Toluene-d8 NAP-8260 86.0 (72.1-137) .
M = Method Method-Description
M1 EPA 8260

(’_.

8. R R

=9804461-01*

P O Box 30712 » Charleston. SC 29417 « 2040 Savage Road « 29414

(803) 556-8171 » Fax (803) 766-1178
a Printed on recveied paper.



GENERAL ENGINEERING LABORATORIES Luecuiers Certicaton

Meetnte m.uu,v‘.v HECUS WIEH ¢ VIMEIE TOF Tenierrenm STATE GEL EP!
: FL ER71564M7294 EBNTAY
-~ NC |, 213
’ ) sc o120 10482
S . ™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
Nonth Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descnpuon: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: Apri) 28. 1998 Page 20of2
Sample 1D : SPORTO65R-1
M = Method Method-Description
Notes:
The quaiifters in this report are defined as rollows:
ND indicates thar the anaivte was not detectad at a concentration grearer than the detection limit.
) indicares presence of analyie at a concentranon less than the reporung limit (RL) and greaier than the detecuon fimit (DL).
U indicates that the anaivre was not detected at a coneentranion greater than the detection limit.
- = indicates that a quality control analyte recovery is outside of specified acceptance criteria.

This daia reporT has been prepared and reviewed

in accordance with General Engineening Laooratones

standard operaung procedures. Please direct

any questions to vour Project Manager. Karen Blakeney ar (803) 769-7386.

M KQ L’\M_i{

Reviewed By

P O Box 30712+ Charleston. SC 29417 + 2040 Savage Road » 29414

(803) 556-8171 « Fax (803) 766-1178 *0804451-01*
a Printed on recvcled taper



GENERAL ENGINEERING LABORATORIES Laborscary Certifications

Vieerna touuy's needs Wwiti o VESIOn [or temieriow, STATE GEL EP!
- L ES7TIS4BTIIN TN
NC 23
5C 10120 s
t ™ 02934 01934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porsmouth Detachment-Env.
1899 Nonh Hobson Ave. |
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Ponismoutn Detachment
ce: NPWC00197 Repon Date: April 28. 1998 Page | of
Sampie [D : SPORTO658-2 =
Lab ID : $504461-02
Marix : Soit
Date Collected - 04/16/98
Date Received . D4/17/98
Prioriry . Rouune
"Collector : Client
Parameter Qualifier Result DL RL Unitws DF Analyst Date Time Batch
Volatile Organics
BTEX -+ items
- Benzene U 0.00 1.00 200 ugkg 1.0 TCL O04/25/98 1550 1. .
‘ Ethvibenzene C 0.645 1.00 2.00 ugikg 1.0
Toluene U 0.00 i.00 2.00 upkg 1.0
Xvienes tTOTAL) ) 1.28 1.00 4.00 ugkg 1.0
Naphthalene U 0.00 1.00 200 ug/xg 1.0
Extractzbie Organics ’
Polvauciear Aromarnc Hydrocarbons - 16 items
Acenapn(nene & 0.00 : 164 330 ugikg 1.0 RLC O4/26/98 2326 120497 2
Acenapnthviene U 0.00 ' 164 330 ugkg ;.0
Anthracene ) " 0.00 164 330 upfkg 1.0
Benzoiaianthracene u 0.00 164 330 ugfkg 1.0
Benzoialpyrene - U 0.00 - 164 330 ugikg 1.0
Benzot biftuoranthene u .00 164 330 ugkg 1.0
Benzoigititperylene U 0.00 164 330 ugkg 1.0
Benzotkifluoranthene r 0.00 164 330 up/kg 1.0 )
Chrysene U 0.00 164 330 ug/kg 1.0
Dibenzota.h)anthracene U 0.00 164 330 ug/kg 1.0
Fluorantnene U 0.00 164 330 ug/kg 1.0
Fluorene u 0.00 164 330 ugikg 1.0
Indenot 1.2.3-c.d)pyrene U 0.00 164 330 ug/kg i.0
Naphthalene U 0.00 164 330 ughkg 1.0
Phenantarene u G.00 164 330 upfkg 1.0
Pyrene u 0.00 164 330 ugkg 1.0
o

The following prep procedures were performed: .
‘ GCMS Base/Neutral Compounds . HDB 04/21/98 1100 1204y, 3

[N RSN AN e
D E G L
P O Box 30712 » Charleston. SC 29417 = 2040 Savage Road « 29414 mm ch 4

(803) 556-8171 - Fax (803) 766-1178 *OR04451-02"
ﬁ Printed on recveled paper.




GENERAL ENGINEERING LABORATORIES oerer, corniiontions

Weeting lodaV's eedS Wit g CISHE Tor s anorrow, STATE GEL EPI
) FL ESTIS&BT2  EST4TIE
NC R
sC 10120 10582
™ 02934 02934
Client: Superwvisor of Ship Building & Conversion

SUPSHIP-Portsmouth Detachment-Env,
1899 North Hobson Ave.
North Charieston. South Carclina 29405-2106

~ Contacr: Mr. Biil Hiers
Project Descripuon: SUPSHIP-Portsmouth Detaciment
cc: NPWC00197 Report Date:  Apnil 28. 1998 Page 2 of.
Sample ID : SPORTO658-2 ~

Surrogate Recovery Test Percent % Acceptable Limits
2-Fluorobipnenyi M610 875 130.0- 1150
Nitrobenzene-d5 _ M610 Q. (23.0-120)
p-Terphenyi-d14 M610 94 (37.3-128)
Bromorluorobenzene BTEX-8260 98.2 (53.5- 154
Dibromotluorometnane BTEX-8260 94.2 (63.4-136.)
Toiuene-d8 BTEX-8260 942 (72.1 -137)
Bromoiluorobenzene NAP-8260 98.2 (53.5-154)
Dibromafiuoromethane NAP-8260 94.2 (63.4-136.)
Toluene-a8 NAP-8260 94.2 (72.1-137)
M = Method Method-Description

M1 EPA 8260

M2 EPA 8270

M3 EPA 3550

Notes:

The gualifiers in this repon are defined as follows:

ND indicaies that the anaivie was not detected at a concentrauon greater than the detectton iimit

} indicates presence of anaiye at a concentrauon less than the reporung limit (RL) and greater than the detection limit (DL).

U indicates that the analvie was not detected at a concentranon greater than the detecuon iimit. -
* indicates that a qualiry control analvte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed

in accordance with General Engineenng Laboratones

standard operating proceciures. Please direct

any questions te your Project Manager, Karen Blakeney ar (803) 765-7386.

A -Binkunau

Reviewed‘ﬂy [

P O Box 30712 - Charieston. SC 29417 + 2040 Savage Road + 29414

(B03) 556-8171 « Fax (803) 766-1(78 *9804461-02*
6 Prinied on recyeied paver.
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sC 10120 10582
. ™ 02934 02934
Client: Supervisor of Ship Building & Conversion

SUPSHIP-Pontsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2108

Contact: Mt Bill Hiers
Project Descnipuon: SUPSHIP-Portsmouth Detachment
ce: NPWC00197 Report Date: Apri] 28. 1998 . Page | of 2
Sampic ID : SPORTO658-3 ~
LabID : 9804441-03
Matrix : Saoil
Date Collected ‘ 1 0/16/98
Daie Received 1 04/17/98
‘Priofity : Routine
Coilector : Client
Parameter Qualifier Resuit DL RL Units DF Analvst Date Time Baich M
Yolatile Organics . s,
BTEX - 4 jtems
& Benzenc U 0.930 1.00 200 ugkg 1.0 TCL 04/25/098 162] 120885
Ethvibenzene U 0.788 1.00 200 ugkg 1.0
Toluene J L61 1.00 .00 ugikg 1.0
Xylenes i TOTAL) J 1.25 1.00 400 ughkg 1.0
Naphthalene 27.8 1.00 200 ugkg 1.0

Extractable Organics
Polynuciear Aromauc Hyvdrocarpons - 16 items

Acenaphthene 370 164 330 ughkg 1.0 RLC O0O426/98 2353 120497 2
Acenaonthyiene C 0.00 . 164 330 ugkg 1.0
Anthracene 9) 000 164 330 ug/kg 1.0
Benzota)anthracene U 000 - 164 330 ugikg 1.0
Benzo:alpyrenc U 0.00 164 330 ug/kg 1.0
Benzoibifluoranthene U 0.00 164 330 ug/kg 1.0
Benzoi ghilperviene 8] 0.00 164 330 ug/kg 1.0
Benzock)fluoranthene U 0.00 164 330 ugkg 1.0
Chrysene U 0.00 164 330 ug/kg 1.0
Dibenzota.hjanthracene u 0.00 164 330 ugkg 1.0
Fluoranthenc U 0.00 164 330 ue/kg 1.0
Fluorene J 223 164 330 ug/kg 1.0
Indenot | .2.3-c.d)pyrene U 0.00 164 J30 ug/ke 1.0
Naphthajene U Q.00 164 330 upkg 1.0
Phenanthrene U 0.00 164 330 upkg 1.0
Pyrene U 0.00 164 330 upkg 1.0

-,

GC/MS Base/Neutral Compounds HDB 04/21/98 1100 120497 3

].” Vi
PO Box 30712+ Charleston. SC 20417 + 2040 Savage Road » 20414 mmmmm il

(803) 556-8171 » Fax (803) 766-1178 *9804461-03*
ﬁ Printed on recveted pane-

‘ The following prep procedures were performed:




GENERAL ENGINEERING LABORATORIES oo coritnsion

Lieetine m‘da_\"_r Pees Wil (f VISEEE FOV Tomaorrime STATE GEL EP[
N FL ER71567372%4 ESNTY
N NC m
sC i01Z0 10982
S N et 1 02934
Client: Supervisor of Ship Buiiding & Conversion

SUPSHIP-Portsmouth Detachment-Env.

1899 North Hobson Aye.

North Charjeston. South Carolina 29405-2106

Contact: Mr. Bill Hiers
Project Descniption: SUPSHIP-Portsmouth Detachment
cc: NPWCD0197 Repon Date:  April 28. 1998 Page 20f2
Samnie ID SPORTDS58-3

Surrogate Recovery Test ' Percemt % Acceptable Limits
>-Fluorobiphenyi © MS610 827 (30.0- 115
Nitrobenzene-d5s : M610 106. (23.0-120.)
p-Terphenvi-dl4 M610 98.1 (37.3-128)
Bromorluorobenzene BTEX-8260 : 938 (53.5- 154.)
Dibromotluoromethane BTEX-8260 91.2 (63.4 - 136.}
Toiuene-d8 BTEX-3260 88.2 (721 - 137
Bromofluorobenzene NAP-8260 93.8 (53.5-154)
Dibromofluoromethane NAP-8260 9l1.2 {63.4- 1361
Toluene-d8 NAP-8260 88.2 (72.1- 137
M a Method Method-Description
Ml EPA 8260
M2 EPA 8270
M3 ' EPA 3550

Notes:

The gualifiers in this repor are defined as toliows:

ND indicates that the anatyte was not detected ar 2 concentranon greater than the detection limit.

J indicates presence of analyte at a concentration iess than the reporung limit (RLY and grearer than the detection Limit (DL).

U indicates thar the anaiyte was not detected at a concentration greater than the detecrion limit -
* indicates that a quality control analvie recovery 1s outside of specified acceptance crireria, ‘

This data repor has been prepared and reviewed

in accordance with General Engineering Laboraronies

standard operating procedures. Please direct

any guestions o your Project Manager. Karen Blakeney at (803) 769-7386.

Mﬂ\\u
R \

eviewed By

P O Box 30712+ Charieston. SC 29417 » 2040 Savage Road » 29414

(803) 556-8171 - Fax (803) 766-1178 *9804451-03*
a Primea on recveied caoer.
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Clien Supervisor of Ship Building & Conversion
SUPSHIP-Pontsmout Detachment-Eny.
1899 North Hobson Ave.
North Charieston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Pontsmouth Detachment
cc: NPWC00197 Repon Date:  April 28. | 998 Page 10of2
Sample ID : SPORTD658-4  ~
Lab ID 1 9804461 -04
Matrix : Soil
Dare Collected : 0/16/98
Date Received - 04/17/98
Prioriry : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Anaiyst Date Time Baich M
Volatile Organice
BTEX - 4 items
Benzene U 0.00 1.00 2.00 ugkg 1.0 TCL 04r25/98 1651 120bo0
Ethvlbenzene - U 0.00 L0 2.00 ug/kg 1.0
Toluene U 0.00 1.00 2.00 ugkg 1.0
Xylenes (TOTAL) U 0.00 1.00 4,00 ugkg 1.0
Naphthaicne J 1.40 1.00 2.00 ugkg 1.0
Extractable Organics
Poivnuciear Aromanc Hyvdrocarbons - 16 items
Acenapnthene U 0.00 164 330 ugikg 1.0 RLC 04/27/98 0020 120497 2
Acenapnthylene U 0.00 i 164 330 ugkp 1.0
Anthracene U 0.00 164 330 ugkg 1.0
Benzotaanthracene 9) -0.00 - - 164 330 ugkg i.0
Benzotaroyrene - U 0.00 164 330 ugikg 1.0
Benzoib¥Mluoranthene &) 0.00 164 330 ughkg Lo
Benzotgnijperylene ¢) 0.00 164 330 ugkg 1.0
Benzot k)fluoranthene U 0.00 164 330 ugikg 1.0 i
Chrysene u 0.00 164 330 ug/kg 1.0
Dibenzota.h)anthracene U 0.00 164 330 ughkg 1.0
Fluorantnene U 0.00 164 330 ughp 1.0
Fluorene U 0.00 164 330 ugkg 1.0
Indenot 1.2.3-c.d)pyrene U 0.00 164 330 ugkg L.
Naphthaiene ®) 000 i64 330 ugikg 1.0
Phenanwnrene U 0.00 164 330 ug/kg 1.0
Pyrene U 0.00 164 330 ughkg 1.0

The following prep procedures were performed:
GC/MS Base/Neurral Compounds

PO Box 30712 « Charleston. SC 29417 = 2040 Savage Road » 29414

(803) 556-8171 » Fax (B03) 766-1178
a Printed on recveied paper.

HDB 04/21/98 1100 120497 3

00 0 T A

*0B0446]1-04*
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GENERAL ENGINEERING LABORATORIES Laboratory Cerifications

Meenne togay s needs witll d VISIOn ror tmorrow STATE GEL EPI
’ FL EETIS&TI94 EET4T2E.
NC I3
sC 10120 10882
. ™ 01934 029
Client: Supervisor of Ship Building & Conversion

SUPSHIP-Porsmouth Detachment-Env.

1899 North Hobson Ave.

North Charieston. South Caroiina 29405-2106

Contact: Mr. -Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  April 28. 1998 ‘ Page 2of:
Sample [D : SPORTOGSB4 -

Surrogate Recovery Test Percent % Acceptable Limits
2-Fluorooiphenyi M610 87.3 (300-115)
Nirrobenzene-d3 _ M610 117. (23.0- 120
p-Terphenyi-dl14 M610 91.7 (37.3- 128)
Bromorluoropenzene BTEX-8260 89.6 (53.5-154)
Dibromofluoromethane BTEX-8260 86.0 {63.4-136.)
Tolucne-g8 BTEX-8260 83.2 (72.1-137.)
Bromoiiuorobenzene NAP-8260 89.6 (53.5- 1545
Dibromofluoromethane NAP-8260 86.0 (634 - 136,
Toluene-g8 NAP-8260 ' 83.2 (721-137)
M = Method Method-Description
Ml EPA 8260
M2 EPA 8270
M3 . EPA 3550

Notes:

The qualifiers 1n this report are defined as foliows: -

ND indicates that the anatyte was not detected at a concentration greater than the detection limit.

J indicates presence of anaivie at a concentrauon less than the reporung limit (RL) and greater than the deteetion Limit (DL}

U indicates that the anaiyte was not detected at a concentration greater than the detection limit. -
* indicates that a quality control analyie recovery is outside of specified acceptance criteria. '

This data report has been prepared and reviewed

in accordance wuh General Engineening Laboratories

standard operaring procedures. Piease direct

any questions to your Project Manager, Karen Blakeney at (803) 769-7386.

one TRy y\\u\

Reﬁewe}By

P O Box 30712« Charieston. SC 29417 + 2040 Savage Road « 29414

{B03) 556-8171 » Fax (803) 7661178 *0R0446]-04°
a Printed on recycled paper.
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Weeting rodav's Needs with a vision ror jomorrog, STATE GEL . EPLatm,
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NC 13
s Y- 10582
™ = 02934 02934
Client Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave. .
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Deseniption: SUPSHIP-Portsmouth Detachmcg:
cc: NPWCD0197 Report Date:  April 28, 1998 Page | of 2
Sample ID : SPORTOGS8-5 -
Lab D 1 9804461-05
Matrix : Soit
Date Collected : 04/16/98
Date Rectived : 04/17/98
Priority : Routine
Collector : Clienz
Parameter Qualifier Resuit DL RL TUnits DF Ansiyst Date Time Batch M
Volatile Organics -
BTEX - 4 items
i Benzene u 0.00 1.00 2.00 ug/kg 1.0 TCL 04/25/98 1722 1208b.
y' © Ethylbenzene u 0578 1.00 2.00 ugp/kg 1.0
Toluene ] 1.66 1.00 2.00 ug/kg 1.0
Xvienes (TOTAL) J 1.21 [.00 400 ugkg 1.0
Naphthalene U 0.00 1.00 2.00 uwkg 1.0
Extractabje Organics ' '
Polvnuciear Aromanc Hydrocarpons - 16 irems
Acenapnthene v 0.00 C 165 330 ugkg 1.0 RLC 0&/27/98 0046 120497 2
Acenapnthylene U 0.00 165 330 uprkg 1.0
Anthracene U 0.00 165 330 ug/kg 1.0
Benzotajanthracene v 0.00 165 330 ugikg 1.0
Benzota)pyrene - U 0.00 - 165 320 ugig 1.0
Benzotb)fluoranthene u 0.00 165 330 ugkg 1.0
Benzoighi)perytene U 0.00 165 330 ug/kg 1.0
Benzoik)fluoranthene U Q.00 165 330 up/kg 1.0 i}
Chrysene u 0.00 165 330 ug/kg 1.0
Dibenzota.h)anthracene U 0.00 165 330 ugikg 1.0
Fluoranthene u 0.00 165 330 up/kg 1.0
Fluorene u 0.00 165 330 ugig 1.0
Indenot1.2.3-c.d)pyrene u 0.00 165 330 up/ig 1.0
Naphthalene v 0.00 165 350 ugkg 1.0
Phenanthrene U 0.00 165 330 ugixg 1.0
Pyrene U 0.00 165 330 ugkg 1.0

o~
The following prep procedures were performed: '
‘ GCMS Base/Neutral Compounds - HDB 04/21/98 1100 120497 3

- MAERABOINN:
P O Box 30712 » Charieston. SC 29417 = 2030 Savage Road + 29414 il i H” :H,‘[ ]\!H |

(803) 556-8171 » Fax (803) 766-1178 =9804461-05*
a Printed on recycied paper:
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Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descniption: SUPSHIP-Portsmouth Detachmen:
cc: NPWC00197 Report Date:  April 28. 1998 Page 2ofZ
Sampie [D : SPORTO658-5 -
Surrogate Recovery Test - Percem % Acceptable Limits
2-Flucrooiphenyl M610 72.9 (300-115)
Nitrobenzene-d M610 103. (23.0-1200)
p-Terphenyl-d14 M610 90.0 (37.3-128)
Bromotluorobenzene BTEX.8260 106. (53.5 - 154.)
Dibromorluoromethane BTEX-8260 894 (634 - 136.)
Toluene-d8 BTEX-8260 94.8 (721-137)
Bromorluorobenzene NAP-8260 106. (533.5- 154
Dibromofluoromethanc NAP-8260 894 (63.4 - [36.)
Tojuene-d8 NAP-8260 948 (T21-137.)
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 3550
Notes:

The qualifiers in this repor are defined as follows: -
ND indicates that the anaivte was not detected at 4 Concediraton greater than the detection limit.
J indicates presence of anaiyte at a concentranion less than the reporting limut (RL) and greater than the detection limit {DL).
U indicates that the analyle was not detected at a concentrarion greater than the detection limut.
*= indicates that a quality conuol anaivte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed

tn accordance with General Engineenng Laboratories
standard operating procsdures. Please direct
any questions (o your Project Manager. Karen Blakeney at (803) 769-7386,

Reviewed By

AMDL

o

P O Box 30712« Charleston. SC 29417 « 2040 Savage Road = 29414
(803) 556-8171 » Fax (803) 766-1178

a Peinted on recveied paper.

*0804463-05*
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Paror® o ome o
Clienr: Supervisor of Ship Building & Conversion
' SUPSHIP-Pontsmoutn Detachment-Env.
1899 North Hobson Ave.
Nornth Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descriprion: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  April 28, 1998 Page 1o0f2
Sample [D : SPORTU658-6
LabID 1 9804451 -06
Matrix : Soil
Darte Collected 1 04/16/98
Date Received : 041798
Prionty : Routine
Collector : Client
Parameter Qualifier Resuit DL RL Unijts DF Analyst Date Time Batch M
Volatle Organics
BTEX - 4 items -
Benzene U 0.00 1.00 200 ugkg 10 TCL 04/25/98 1753 120.
Ethylbenzene U 0.595 1.00 200 ugkg 1.0
Toluene U 0.00 1.00 2.00 ugkg 1.0
Xyienes ¢ TOTAL) J 1.18 1.00 400 uwkp 1.0
Naphthalene U 0.00 1.00 2.00 ugkg 10
Extracitabie Organics
Polvnuciear Aromatic Hvdrocaroons - 16 iiems
Acenapithene u 0.00 165 330 ugike 1.0 RLC (4/27/98 1615 120497 2
Acenapnthylene U 0.00 TS 330 ugkg 1.0
Anthracene U 0.00 165 330 ughg 1.
Benzotajanthracene u 0.00 165 330 ugkg 1.0
Benzoia)pyrene U 0.00 - 165 330 upiksg 1.0
Benzoib)fluoranchens U 0.00 165 330 ugkg 1.0
Benzo: ghi)perylene U 0.00 165 330 ugkg 1.0
Benzok)flucranthene U 0.00 165 330 ugkg 1.0 )
Chrysenc U 0.00 165 330 ug/kg 1.0
Dibenzota.h)anthracens 6) 0.00 165 330 ugke i.0
Fluoranthene U 0.00 165 330 ug/kg 1.0
Fluorene U 0.00 165 330 ugkg 1.0
Indenot 1.2,3-c.d)pyrene 4] 0.00 165 330 ug/kg 1.0
Naphthatene u 0.00 165 330 ugkg 1.0
Phenantarene U 0.00 165 330 ug/kg 1.0
Pyrene 9] 0.00 165 330 ugikg 1.0
-

The following prep procedures were performed:

GC/MS Base/Neutral Compounds

P O Box 30712 » Charieston. SC 29417 « 2040 Savage Road - 29414

(803) 556-8171 « Fax (803) 766-1178
“ Primed on recyeied paper.

HDB 04/21/98 1100 120457 »

ARG D DEhE

*0804451-06*
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Client: Supervisor of Ship Building & Conversion

SUPSHIP-Portsmouth Detachmensi-Eny.

1899 North Hobson Ave.

North Charles:on. South Carolina 29405-2106

Contact; Mir. Bill Hiers
Project Description: SUPSHIP-Pontsmouth Detachment
cc: NPWC00197 Report Date:  April 28, 1998 Page 2o0f2
Samnie ID SPORTDSSR- T~

Surrogate Recovery Test : Percent% Acceptable Limits
2-Fluoromipheny) " Mé6i0 321 130.0-115.)
Nitrobenzene-d3 B 311 103. (13.0-120)
p-Terphenyl-d14 M610 B9.1 (37.3-128.)
Bromoriuorobenzene BTEX-8260 : 116. (53.5- 154
Dibromoriuoromethane BTEX-8260 93.0 (63.4 - 136.)
Toluene-d8 BTEX-8260 108. (71.1- 137}
Bromofluorobenzene NAP-8260 116. {§3.5-154)
Dibromofluoromethane NAP-8260 98.0 (63.4-136)
Toluene-d§ NAP-8260 105. (72.1-137)
M = Method Method-Descripton
M1 EPA 8260
M2 EPA 8270

M3 ’ EPA 3550

Notes:

The quaiifiers in this reporn are defined as jollows:
ND indicates that the analyte was not detected at a concentration greater than the detection {imit.

J indicates presence of analyte at a concentration iess than the reporung limit {RL)} and greater than the detection limit (DL).

U indicares that the analyte was not detected at a concentration greater than the detection limit. -
* indicates that a quality control analyte recovery is outside of specified acceptance.critena. ’

This data repon has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Manager, Karen Blakeney at (8031 769.7386,

~.
) |
Reviewed By ‘\

PO Box 30712 + Charieston, SC 29417 - 2040 Savage Road - 29414
(803} 556-8171 + Fax (803) 766-1178 *9804461-06*

ﬁ Printedt on recveied baper.
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Clien:: Supervisor of Ship Building & Conversion
SUPSHIP-Porntsmouth Detachment-Env.
1899 North Hobson Ave.
Nonh Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descnipuon: SUPSHIP-Portsmouth Detachment
cc: NPWCD0197 Report Date:  Apri} 28, 1998 Page ! of
Sample [D : SPORTU658-7 ~
Lab ID : 980446107
Mawix : Soil
Date Collected : Da/16/98
Date Received 1 04/17/98
 Priomty : Routine
Collector : Client
Parameter Qualifier Resule DL RL Units DF Analyst Date Time BRatch M
Volatile Organics -
OTEX - 4 items l
Benzene U 0.00 1.00 200 ugkg 10 TCL 0472588 1823 lovusS o
Ethylbenzene U 0.760 1.00 2.00 upkg 1.0
Toluene U 0.00 1.00 200 ugkg 1.0
Xylenes (TOTAL) J 1.59 1.00 400 ugkg 1.0
Naphthalene u 0.448 1.00 200 ugkg 1.0
Extractable Organics
Polvnuciear Aromaiic Hydrocarbons - |6 irems
Acenaphthene u 0.00 165 330 ug/ksg 1.0 RLC 04/27/98 1642 120497 2
Acenapnthviene 4] 0.00 - 165 330 ugkg 1.0
Anthracene U 0.00 165 330 ugkg 1.0
Benzolalanthracene 4] 0.00 165 330 ugkg 1.0
Benzota)pyrene - U 0.00 B 155 330 ugkg 1.0
Benzotb)flucranthens u 0.00 165 330 ug/kg 1.0
Benzoi ghi)perylene U 0.00 165 330 upkg 1.0
Benzotkifluoranthene U 0.00 165 330 ugkg 1.0 )
Chrysene u 0.00 165 330 ughkg 1.0
Dibenzota.hlanthracene u 0.00 165 330 ug/kg 10
Fluoranthene u 0.00 165 330 up/kg 1.0
Fluorene u 0.00 165 330 ugikg 1.0
Indeno( 1.2.3-c.d)pyrene U 0.00 165 330 ugkg 1.0
Naphthalene U 0.00 165 330 upkg 1.0
Phenanthrens U 0.00 165 330 upkg 1.0
Pyrene U 0.00 165 330 ughkg 1.0
R,

The foliowing prep procetores were performed:

GC/MS Base/Neurral Compounds

PO Box 30712 « Charleston. SC 29417 « 2040 Savage Road - 25414

{802) 356-817( » Fax (803) 766-1178

a Printed on recycied paper.

HDB 0472158 1100 120497 3

1 I
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*9804461-07*
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GENERAL ENGINEERING LABORATORIES Laborstory Cerifications

Meetiny 1oudy » #eedS Wt ¢ YIMON O toBnrToi, STATE GEL EPI
- FL ES7156/87294 EB7472737¢
NC 233
$C . 10120 10582
™ a9 02934
Clien:: Supervisor of Ship Building & Cenversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  April 28. 1998 Page 2 of 2
Sampie [D : SPORTO658-7 -
Surrogate Recovery Test Percent® Acceptable Limits
2-Fluorobioheny! M610 73.7 {30.0-115)
Nitrobenzene-dS M610 96.2 (23.0- 120
p-Terphenvi-dl4 - M610 84.0 (37.3- 1280
Bromoflucropenzene BTEX-8260 952 {53.5 - 134
Dibromotiucromethane BTEX-8260 82.2 (63.4 - 136.)
Toluene-d8 BTEX-8260 89.2 (72.1-137)
Bromorluorobenzens NAP-8260 95.2 (5315.154)
Dibromofluoromethane NAP-8260 82.2 (63.4- 134.}
Toluene-d8 NAP-8260 89.2 (72.1-137)
M = Method Method-Description
Ml EPA 8260
M2 EPA 8270

M3 EPA 3550

Notes:

‘The qualifiers in this report are defined as follows: -

ND indicates that the analyte was not detecred ar a concenrrarion greater than the detecticn limit

J indicates presence of anatyte ar a concentration less than the reporting limit (RL) and greater than the detection limit (DL).

U indicates that the anaiyie was not detected at a concentration greater than the detection limir. -
* indicates that a quality control anaiyte recovery is outside of specified acceptance criterja.

This data report has been prepared and reviewed

in accordance with General Engineering Laboratorties

standard operating procedures. Please direct

any questions to your Project Manager, Karen Blakeney at (803) 769-7386.

M&&m%_
L}
Reviewed By

P O Box 30712« Charleston. SC 29417 » 2040 Savage Road » 29414
(803) 556-8171 - Fax (803) 766-1178 ~OB04461-07*

ﬂ Printed on recyeled paper.
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GENERAL ENGINEERING LABORATORIES  socruuory Cortifications

Veetin? toudy's reeds Wik o ViIen for iennorioe STATE GEL EPI
‘ ER7IS&ET294 EBM” pL
NC 23]

sC 10120 10582
. ™ 02934 07534
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portismouth Detachment-Env.
1899 North Hobson Ave.
North Charieston. South Caroiina 29405-2106
Contact: Mr. Bill Hiers
Proiect Description: SUPSHIP-Pontsmouth Detachment
ce: NPWC00197 Report Date:  April 28. 1998 Page | of 2
Sampie ID : SPORTO658-8 ~
Lab iD : 9804461-08
Matrix : Soil
Date Collected 1 0417/98
Date Received 0471798 -
Prionty : Routine
Collector : Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Voiatile Orgunics
BTEX - 4 items -
Benzene U 0.00 1.00 2.00 ugkg 1.0 TCL 04/25/98 1853 12085
Ethylbenzene U 0.623 1.00° 200 ugikg 1.0
Toluens 8] 0.00 1.00 .00 ugkg 1.0
Xylenes (TOTAL) J .18 1.00 4.00 ug/kg 1.0
Naphthalene U 0.00 1.00 200 ugikg 1.0
Extractable Organics
Polvnuciear Aromauc Hyvdrocaroons - 16 items
Acenaphthene U 0.00 o 165 330 ugikg 1.0 RLC 04/27/98 {710 120497 2
Acenapiithylene U .0.00 165 330 ugkg 1.0
Anthracene U 0.00 165 330 ugkg 1.0
Benzoiaranthracene U 0.00 - 165 330 ugkg 1.0
Benzota)pyrene - 8) 0.00 165 330 upig i.0
Benzgibifiuoranthene U 0.00 165 330 upkg 1.0
Benzoighilperylene U 0.00 165 330 up/kg 1.0
Benzoik)fluoranthene U 0.00 165 330 ugkg 1.0 )
Chrysene U 0.00 165 330 upkg 1.0
Dibenzoia.h)anthracene U 0.00 165 330 ug/kg 1.0
Fluoranthene U 0.00 165 330 ugkg 1.0
Fluorene U 0.00 165 330 ugkg 1.0
Indenot 1,2.3-c.d)pyrene U 0.00 165 330 ug/kg 1.0
Naphthalene U 0.00 165 330 upkg .o
Phenanthrene U 0.00 165 330 ug/kg 1.0
Pyrene U 0.00 165 330 ugikg 1.0
o

The following prep procedures were performed:
GC/MS Base/Neurral Compounds

o HDB 04/21/98 1100 120497 »

M EnDmaE
P O Box 30712+ Charleston. SC 29417 « 2040 Savage Road » 29414 mnmm 1' h “ll

(803) 556-8171 « Fax (803) 766-1178 *9804441-08*
a Printed on recyveled Daper.
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GENERAL ENGINEERING LABORATORIES | aiary Cenifications

'I’t'f"‘"? hinduy ..\ Heeids WHIN g VISION [ [BRarrow, nATE GEL m
S FL EB71S&BT24  ES74T2/E7-
NC
s¢ 10120 10482
. ™™ 02934 02934
Client: Supervisor of Ship Building & Conversion

SUPSHIP-Partsmouth Detachment-Env.

1899 North Hobson Ave.

North Charlesion. South Carolina 29405-2106

Contact: Mr. Bill Hiers
Project Descnipoon: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  April 28. 1998 Page 20f 2
Sampie iD : SPORTO658-8

Surrogaie Recovery Test Percent% Acceptable Limiis
2-Fluoropiphenyl M610 81.8 (30.0-115.)
Nitrobenzene-d3 Mé610 100. (23.0- 120.)
p-Terphenyi-dld ) M610 889 (37.3-128)
Bromotiuorobenzene BTEX-8260 96.0 (53.5-154)
Dibromorluorometirane BTEX-8260 91.6 (63.4-136)
Toluene-ag BTEX-8260 90.8 (72.1- 137}
Bromofiucrobenzans NAP-8260 $6.0 (53.5- 154)
Dibromotluoromethane NAP-8260 91.6 (63.4 - 136.}
Toluene-dg NAP-8260 90.8 (72.1-137)
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 3550

Notes:

The quaiifiers in this report are defined as follaws:
ND indicates that the analyic was not deiecied al a concentranon rreater than the detection limit.

J indicates presence of analyte at a concentration less than the reporung limit (RL) and grearer than the detection limut (DL).
U indicates that the anatyte was not ctetected at a concentration greater than the detection limit.

* indicates that a quality controi analyte recovery is outside of specified acceptance criteria.

This data report has beent prepared and reviewed

in accordance with General Enginesning Laboratoties

standard operating procedures. Please direct

any questions to your Project Manager. Karen Blakeney at (803) 769-7386.

Reviewed By

Ao, ok Wj

P O Box 30712+ Charleston. 5C 29417 » 2040 Savage Road » 29414

(803) 556-8171 » Fax (803) 766-1178 *0804461 08"

f’ Pninted on recvcied paper.
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GENERAL ENGINEERING LABORATORIES

Laboratory Certifications
Meering lex{aV's needs witil g Vison tor (marrow, STATE GEL EPI
t L EETISS/AT204  ER™Sl4:
NC 233
sC 10120 108
R ™  02M 029
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Pontsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWC00197 Report Date:  Apri] 28. 1998 Page lof2
Sampie ID : SPORTO658-9 ~
LabID : 9804461-09
Marrix : Soil
Date Collecred : 0417/98
Date Received : 04417798
Prionty : Routine
Collector : Client
Parameter Quaiifier Result DL RL Units DF Analyst Date Time Baich M
Volatile Organics
BTEX - 4 items
Benzene U 0.00 1.00 2.00 ug/kg 1.0 TCL 04/2798 1117 120 R
Ethylbenzene U 0.00 1.00 2.00 ug/kg LO
Toluene U 0.00 .00 2.00 ug/kg 1.0
Xyienes (TOTAL} U 0.00 1.00 4.00 ugkg 1.0
Naphthalene U 0.00 1.00 2.00 ug/kg 1.0
Extractabie Organics
Polvnuciear Aromanc Hvdrocaroons - 16 items
Acenaphthene U 0.00 165 330 ug/kg 1.0 RLC O4/27/98 1736 120497 2
Acenaphthylene U 0.00 T 330 ugkg 1.0
Anthracene u 0.00 - 165 330 ugkg 1.0
Benzoia)anthracene u 0.00 N 165 330 ug/kg 1.0
Benzoiajpyrene ) 0.00 - 165 330 ugikg 1.G
Benzoib)fluoranihene u 0.00 165 330 ug/kg 1.0
Benzoighi}peryiene u 0.00 165 330 ug/kg 1.0
Benzoik)fluoranthene U 0.00 165 330 ugkg 1.0
Chrysene u 0.00 165 330 ug/kg 1.0
Dibenzota.hianchracene U 0.00 165 330 ug/kg 10
Fluoranthene u 0.00 165 330 ug/kg 1.0
Fluorene U 0.00 165 330 ug/kg 1.0
Indeno(1.2.3-c.d)pyrene U 0.00 165 330 ug/kg 1.0
Naphthalene 9) 0.00 165 310 ugkg 1.0
Phenanthiene ) 0.00 165 330 ug/kg 1.0
Pyrene U 0.00 165 330 ughkg 1.0
e ¥

The following prep procedures were performed:
GC/MS Base/Neurrat Compounds

PO Box 30712 - Charieston. SC 29417 » 2040 Savage Road » 29414

(803) 556-8171 « Fax (803) 766-1178
e‘ Printed on recycled paper.

HDB 04/721/98 1100 12049, .

11 U

*0804461-09*
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GENERAL ENGINEERING LABORATORIES  |.caory Certficasiom

Meenne mauy's needs with a vixion tor iomaoreow STATE GEL EP1
. FL EE7I5687294 EST4T2BT4:
NC 13
—_— sC 10120 10582
N . 0293 02934
Client: Supervisor of Ship Building & Conversion

SUPSHIP-Portsmouth Detachment-Env.

1899 North Hobson Ave.

North Charleston. South Carolina 29305-2106

Contacr: Mr. Bill Hiers )
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  April 28, 1998 Page 20f2
Sampie ID . SPORTO858-9 -~

Surrogate Recovery Test ] Percent% Acceptable Limits
2-Fluorobiphenyl . M610 844 (30.0- 115.)
Nirrobenzene-d5 M610 105, . (23.0-120)
p-Terphenvi-d14 - M610 B9 9 (37.3-128)
Bromoiluorobenzene BTEX-8160 88.0 (53.5-154.)
Dibromotluoromethans BTEX-8260 844 (63.4-136.)
Toluene-d8 BTEX-8260 85.8 (72.1-137)
Bromorluorobenzene NAP-8260 88.0 (53.5-154)
Dibromofluoromethane NAP-8260 844 (63.4 - 136.)
Toluene-d8 NAP-8260 858 (7T2.1-137)
M = Method Method-Descriptdon
M1 EPA 8260
M2 EPA 8270
M3 _ EPA 3550

Notes:

The qualifiers 1n this report are defined as follows: -

ND indicates that the analyte was not detected at a concentration grearer than the datection lmit.

J indicates presence of anaiyte a1 a concentration less than the reporting limit (RL) and greater than the detecrion Llimit (DL).

U indicares that the analvie was not detected at a concentration greater than the detection limit -
" indicates that a qualiry control analyte recovery is outside of specified acceptance critenia.

This data report has been prepared and reviewed

in accordance with General Engineering Laboratones

standard operating procedures. Please direct

any questons to vour Project Manager, Karen Blakeney ar (803) 769-7386.

L
Reviewed By T

P O Box 30712 « Charjeston. SC 29417 » 2040 Savage Road » 29414

(803) 556-8171 » Fax (803) 766-1178 *9804461-09*
My
Ragd Printed on recycied paper.



GENERAL ENGINEERING LABORATORIES Lupuraers Corstentions

Vieeuny rqda_\".r newds Wi g YESION Jor tomorrow., STATE GEL EPL
. FL EETISWBTI9% sr”“\‘m
NC 213
5C 10120 |10 S
) ™ 02934 02934
Client: Supervisor of Ship Building & Conversion

SUPSHIP-Pontsmouth Detachmeni-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106

Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: Apnril 28, 1998 Page 1 of2
Sampie ID : SPORTU658-10
LabID 1 980446110
Marrix " :Soil
Date Collected 0417798
Date Received : 04/17/98
Prionty : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Volatile Organics
BTEX - 4 items
Benzene ) 0.00 1.00 2.00 ugkg 1.0 TCL 04/25/98 1954 12 1
Ethylbenzene - u 0.302 100 2.00 ug/kg Lo
Toluene U 0.00 1.00 200 uwkg 1.0
Xylenes (TOTAL) U 0.00 1.00 400 ugikg 1.0
Naphthalene U 0.727 1.00 2.00 ugikg 1.0
Extractabie Organics
Polvnuciear Aromanc Hydrocarbons - 16 items .
Acenaphthene ) 0.00 163 330 ugrikg 1.0 RLC 04/27/98 1803 120497 2
Acenaphthyiens U 0.00 . T 163 330 ug/kg 1o
Anthracene u 0.00 ) 163 ° 330 ugfkg 1.0
Benzorajanthracene U - 0.00. _ 163 330 ugkg 1.0
Benzota)pyrene - u 0.00 163 330 ugfiky 1.0
Benzot bfiuoranthene U 0.00 163 330 ug/kg 1.0
Benzoighi)perylene u 0.00 163 330 ugkg 1.0
Benzoik)fluoranthene u 0.00 163 330 upig 1.0 B
Chrysene U 0.00 163 330 ugikg 1.0
Dibenzota.h)anthracene U 0.00 163 330 ug/kg 1.0
Fluoranthene ) 0.00 163 330 uprkg 1.0
Fluorene U 0.00 163 330 ugkg 1.0
Indenot 1.2.3-c.d)pyrene U 0.00 163 330 ughkg 1.0
Naphthalene u 0.00 163 330 ughkg 1.0
Phenanthrene U 0.00 163 330 ughg 1.0
Pyrene U 0.00 163 330 ugkg 1.0

‘\
The following prep procedures were performed:

GC/MS Base/Neuai Compounds HDB 04/21/98 1100 1204y, 3

™ I
P O Box 30712 - Charleston. SC 29417 = 2040 Savage Road « 29314 MIMMMHWE

{B03) 556-8171 » Fax (803) 766-1178 *0804461-10*
“5 Pnmted on recycied paper.




GENERAL ENGINEERING LABORATORIES

Laborstory Certificatoos
R Meeting Igddy s needs witiv & VISICH FOF Lomarrow, STATE GEL EPI
- FL EB7156/87294 EE7472/374S
NC i
sC -10120 10582
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmeni-Env.
1899 North Hobson Ave.
North Charleston. South Carotina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  April 28, 1998 Page 20f2
Sampie [D : SPORTO6S8-10  ~
Surrogate Recovery Test Percent % Accepuabie Limits
2-Fluorooiphenyi M610 77.1 (30.0- 115
Nitrooenzene-ds M610 99.5 (23.0- 120
p-Terpnenvi-d14 M610 843 (37.3- 128
Bromorluorobenzens BTEX-8260 96.2 (53.5-154)
Dibromofluoromethane BTEX-8260 918 (63.4 - 136.)
Toluene-d8 BTEX-8260 86.6 (72.1-137)
Bmmofluomhanzens NAP.8260 982 {(535.154.)
Dibromofiuocromethane NAP-8260 91.8 (63.4.136)
Toluene-d8§ NAP-8260 86.6 (72.1-137)
M = Method Method-Description
M1 EPa 8260
M2 EPA 8270
‘M3 EPA 3530
Notes:

The bqualiﬁcrs in this repor are defined as follows:

ND indicates that the analyte was not detectad 312 &

OfCehiahon grealer than the deteciion iimic

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detected ar a concentranon greater than the detection lirnit.
* indicates thar a quality control anaiyte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed

in accordance with General Engineenng Laboratories

standard operatng procedures. Please direct
any questions [0 your Project Manager, Karen Blakenev at (803) 769-7386.

O DYoMK M

Reviewed By

\

P O Box 30712 + Charleston. SC 29417 « 2040 Savage Road « 29414

(803) 556-817 | » Fax (803) 766-1178
ﬁ .Primed on recycled paper.

*9804461-10*



GENERAL ENGINEERING LABORATORIES

Latwravery Coriiflcstives
Meenunte t:dav's needs Vil o vinien for inniengey, STATE GEL M
FL EdTINO/TIS4  EBTATLE
NC 3
sc 10120 s
™ (9 QR
Clisnt: Supervisar of Skip Buitding & Conversior
SUPSHIP-Porumoum Dasehmenc-Env,
1399 Nomh Hobson Ave.
North Charieston, South Carolina 23405-2i06
Conmer Me. Biil Hiers
Project Descripden: SUPSKIP-Persmouth Detachmen:
cc: NPWC00197 Repert Date:  May (5, 1998 Page fof2
Sample [D . SPORTO675.1
LabID : 980456380-01
Marrix 1 Sedl
Dasic Coilectzd : 0412498
Daca Receivid 1 Q42498
Priority : Routing
Collesto: : Cliemx
!.‘ar:mu;r Qualifier - Resuit DL RL Ugit DF Aoniyst Date Time Butch M
Volatile Orgunics
BTEX - < iiemr
Berzene i 0.00 1.00 290 ugikg 1.0 TCT 080158 U519 121259 1
Ethylbenzenc ! 1.1 i.90 2.00 ugikg 1.0 ~
Toluens I LI7 1.00 100 up/kg 1.0
Xylenss (TOTAL) 637 1.00 4100 ugpkg L
Naphthalene 550 1.00 200 ugkg 1.0
Surrogace Recovary Test Pereent % Acerptable Limijts
Bromoflucrobenzene BTEX-3260 54.6 (335-154)
Dizromefluoromethane BTEX-8260 .37.8 634 136)
Toluene-dg ‘ BTEX.8260 86.2 (e.1-137)
Aromorlvorcbenzene NAP-§260 94.6 335.154)
Dibromofiyoromethane NAP-§260 B7.8 (83.4- 135)
Toluene -8 NAPR.8260 - 86.2 72.1. 132
M= Method Method-Duc;'iptim
M1 EPA 8250

004

It \
PO Box J0712 » Charleston. §C 29417 + 2040 Savage Road « 25414 IMIHHNMWIWMM

1803) 356-HI171 « Fux (803) T66-1178
ﬁ Pitizted on resygied gupar.

(185-738-C08:114

ONTEIINEONT N3D

*9804680-01*

PO {1485 .80~



GENERAL ENGINEERING LABORATORTES _opomury Corttmion

Meetivg roaav's aceds witlh @ “ixion for morrow, STATE GHL ER
FL SI7IAGATIM NI4T
KC m
ic 10120 117882
™ KM a9
Chent: Supervisor of Ship Building dz Conversion
SUPSHIP-Portsmouth Detacament-Eav.
1899 North Hobsog Ave. - N
North Chariaston, South Carolina 29405.2106
Contazt: Mr. Bill Hies
Project Description: SUPSHIP-Fortmouth Deuschment
cc: NPWC00197 Report Date: Moy 03. 1998 Page 2ot
Sumple [D . SPORTO675-]
M = Mathod Method-Description

Notes:

The qualificys in tais repoet 2re defmed as follows:

ND iadicates that the analytc was nor detecred at a conecaTadon grester than the deteeton Limit.

J indicstes presence of aamyre It 3 concentrunon iass cizn the eporung limue (RL) and greater than the detection limit (DL
U indicatas taar the analylc was not detected a1 8 concentraiion greater than the decection limit.

* indicates shat 3 quality comi aralylc rocovery Is outside of specafied acceptance sriternie.

This data report hae been prenared and icviewed

in sccordance with General Engincermyg Laborator;es

standard operating procedures. Please direet

any quesoons 10 your Projec: Manaper, Xaren Blakeney ar (803) 769-7388.

Horad Blolumy

PO Hox 30712+ Chanestan, SC 29417 » 2040 Suvoge [Road - 294 14
8031 556-R171 » Fax (R03) 766-117¥ *9804680-01*

ﬁ Pernted o et papwr.

¢00 d C[8§-c88-008:173L ONT¥IINIONT NT9  fe:1T ((dd)86 80-



S & % GENERAL ENGINEERING LABORATORIES | 0 Coiontions -
‘__.’ F."\ G Muvtinng rexders's neeas vl @ vision fus iemorrmae gﬁn g-;l'; 317412
"Qp E'{e ?g %;'zo 10982
ATORE ™ e oo
Clienc Superviscr of Ship Build.ir.}.& Canvernion
SUBSHIP-Porsmauth Delachment-£ny.
1899 North Hobson Ave. -
_ North Charleston, Suuth Carolina 2%403-2106
Conract: Mr. Bill Hiers
Project Descniplion: SUPSHIP-Ponsmoula Detachmem
cc: NFWCO197 Repart Date:  May 08, 1998 ' Page 1 of
Sampie iD : SPORTNG73.4
Lab D : D304680-0nt
Matrix . Soll
Dute Coliscted : 0472498
Date Received : D4/24/98
Priority : Rowrine
Collegtor : Cllent
'Pursmeter Qoalifier Result DL RL Units  DF AnalyscDate Time Bateh M
Veiatile Orgamics
ETEX - 4 items
Benxens U 0.00 1.00 200 ugkg 1.0 TCL 050148 0351 121229 1
Ethylberzene T 0.538 100 00 ughg 1.0 -
Tolusna U 0.00 1.00 200 uglkg 10
( Xylenes (TOTAL) ) 3.08 1.00 40 ugkg 1.0
Nepiubalens U 0.694 1.00 200 ugkg 1.0
Extractable Organics
Polynuciear Aromatic Hydrocarbons - 16 frems
Acenaphthene v 0.00 166 13| ugikg 10 RLC C3M6MB 1434 120940 J
Acegsohthylene U ‘oo 166 331 ugkg Lo
Anthracenc v 0.00 166 M upkg 1.0
Benzo{uianthracene U 0.00 166 33} ughkg 10
Benzmdalpyrens U 0.00 166 dal ugkg 10
Benzo! b)flucrnthcne 1 0os - 166 131 upkg 1.0
Benzo(ghilperylene U 0.co R 166 331 ugkg 1.0
Benzo(k)Auoranthenc | 000 - 166 331 ugxy 1.0
Chryene U 0.00 166 13 ugkg 1.¢
Dijbenzo(s.l1)ugthracens u 0.00 166 33 ugkg 1.0
Fluorantheze U 0.00 166 331 vpig 1.0
Fluorcne v 0.00 166 NI ugkg 10
Indeno(1,2.3-c.d)pyrens U 0.00 166 331 ugkg 1.0
Naphithsiene u 0.00 168 331 ugkp 1.0
Phenantnrens v 0.00 166 331 ughkg 10
Pyrene u 272 166 I3 ugkg 10

The {ollowing prep procedures were parformed:
GC/MS Base/Neuwal Compownds RDH 042898 1510 120940 3

i
( P O Box 30712+ Charlexan, 5C 28417 » 2040 Savage Rood » 29414 mmmm i
(803) 556-8171 » Fux (803; 766-1178 *5804680-04°
a Prinkd 1n resveiad paper.

800 d C18¢-c38-£08:M3l ONIHIANTONT N3S  ¢e:11 (¥4} 86 .80




GENERAL ENGINEERING LABORATORIES  paee corstoton

Meetine tadey's nesds with o vevon for taneriom, STAYE GEL Em
FL ERTISERTIM  EFNMTIA
R £ < om e
4TORY ™ w94
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmowmh Detachmeni-Env.
1899 Nonk Hobson Ave. - -
Naorth Charieston. South Carolica 29403-21 06
Contocr: Mr. Biil Hiees
Project Deseription: SUPSHIP-Porsmoath Detachreas
ce: NPWC0a:i97 Report Dus: Moy 08, 1998 Page 20f-
Sampie [D : SPORTO6873-4
Surrogate Recovery Temt Percam % Accepiabis Limits
2.Flvorchiphenyl Mé10 T (30.5- 113)
Nigobenzene-ds$ Msio 9.0 {23.0 - 120.)
p-Terphenyt-d14 M6l10 89.6 (3173-128)
Bromofiucrobenzens . BTEX-3260 100. (52.5-154.)
-Dibromofivoromethare BTEX-8260 89.2 (63.4 - 138
Toluene-dB BTEX.8260 882 21 -137)
Bromofiuorobenzens NAP.2260 100. (53.5 - 154.)
Dibromotiuoromethgoe NAP-32&0 89.2 (63.4- 136
Toluene-d NAP-3250 582 (721-1372)
M = Method Method-Description
Ml EPA B260
M2 EPA 8270
M3 EPA 3550
Notes: ,
The qualifiers in this report are dofmed as fallows:
ND indicates that the analyte was ot detected ot 8 CONCENtTRLON praater than e deterton limit
T indicates presence of analyte at a concentration less than the reportng limit (RL) and greater than tie dewection Lmit (DL).
U indicaces that the unalyto was not detegted ac a concenurasnion greater than the detectian lmt,
* indicares that a quaiity control analyte menvery i sutsids of specified accoXANCe cRicTia,
“This dils ropart hag been propared and reviewed
in secutdance with Gensral Engineering Laboratories
sundard operning procedures. Please direct
any questions to your Frojéct Manager, Karen Blakaney at (803) 769.7386.
Muﬂn Wiy
Reviewed By !
P O Buz 30712 « Charleston, SC 29417 - 2040 Savage Rond » 29414
(X03) 556-8171 » Fax (803} 764-1178 *9804680-04°
ﬁ Vit ome rvycled papet
600 'd {I88-¢58-€08:M31 ONIYIINIONT NID  o: 1T (1¥d) 86 80-



'GENERAL ENGINEERING LABORATORIES Lobermary Cortifications

Mucting nxien s nevds with a visian for tonereemw:, STATE CEL EPF]
- n CETISEWTI4  BRISTUTI4
NC 23
sC 10120 10562
™ D14 [l Ll
Client Supervisor of Ship Building & Conversson
SUPSHIP-Porumoum Detacnraent-Env.
1899 Norh Hobson Ave.
North Chariesion, South Carolina 29405-2108
Conmct: Mr. Bill Hiers '
Project Dascription: SLUPSHIP-Poruunouty Detackment
cc: NPWCD0197 Repoa Dwe: June 25, 1998 " Page bof2
Semple ID . SPORTO732-1
LabID ; 9BO8575-01
Matrix : Soil _
Dzte Collectos ot ]
Date Received - Q&ria/98
Priority ; Routine
Collector : Cliedt
Parameter Quulifier Resuit DL RL Units DF Anpalyst Date Time Batch M
Volallle Organics
BTEX » £ items :
Benzene v 0.00 0250 1.00 ugikg 1.0 TCL 06/24/98 i819 124774 |
Elhylbenzens Y " 0.00 0230 1.00 ug/kg .0
Toluene v 0.00 0.220 1.00 ug/p 1.0
L Xylenes (TOTAL; C 0.00 0.620 200 ug’kg 1.0
Naphthateac 1 0.980 0.420 1.00 up/kg 1.0
Surrogutv Recovery Tém Percent % Asceptnble Limits
Bromeliuorobenzene BTEX-8250 101, ($33. 154)
Dibromo{luoromethane BTEX-8260 65.9 (63.4-135)
Toluene-d8 : BTEX-B260 5908 (721 137)
Bromofiucrobenzans NAP-E2£0 ‘ 101, T (538-154)
Dibromofluoromeiiane - NAP-B28D - . . &59 (634 - 136.)
Toluenc-d8 . NAP-82580 9.2 (7211372
M = Method Method-Deacription
Ml EPA 5260

M0 B
(,/ P () Box 30712 » Charieston. SC 294{7 » 2040 Savags Road » 29414 "m"'

(R03) S56-B171 » Fax (BO3) 766-1 178 “9B0S575-01"
a Priniml m rrwicd ppe.
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GENERAL ENGINEERING LABORATORIES Lularmtary Carliflcatiom

Mertine day's needs wish u cisiun jor e, STATE OEL EDM
a3 EFT1IGATIN  ESMTIX
NC m
5C 10120 10882
™ CI9% Leri 2]
Clien: Supervisor of Ship Building & Conversion
SUPSHIP-Porsmoath Desachment-Env.
1899 Nortk Hobsoa Ave.

North Charlsston. Sorth Caroling 25405-2106
Coniact: Mr. Bill Hiers

Project Description: SUPSHIP-Porsmouth Derschment
cc: NPWCO0147 Report Dme: Juze 25,1998 .  Page 20fz
Sampie ID : SPORTU32-1 - -
M » Method Method-Description

Notes: .

The qualitiers in this report are defined as follows:

ND indicates that the analyte was 2ot detecied at & conecniraucn greaicr than the detection Lmit,

J indicates presence of anaiyte &t a conconmagdon Ioss than the reparting Limit (RL) and greater chan the detection limic (DL).
U indicates that the anaiyte was not desectad a1 3 concentration greater than the detection limic

* indicates that a qualily control asalyle recovery iy oulsite of specified accoptanes coteria

This diio report hss been prepared and reviewed

in acsordance witly General Engineering Labormorias

stancard operating procedurss. Pleate dirsct

any questions to your Project Manoger, Karen Blukency at (303) 769-7386.

P O Box 30712 » Charleston. SC 29417 - 2040 Savage Road » 294 |«
(H0}) ﬁﬁ.ﬁ-ﬂl'ﬂ « Fax (X03) 7661 |74 =Q806575-01*
a Prinsed rm mryeivd paper. )

00 d C1§8-758-208:11l INIYIINIONT K3D  €i:¢1 (NOW) 86 67~ N



GENERAL ENGINEERING LABORATORIES Libarsaery Cartifimstions

Yeernr inguy's needs wirh a visian foar (amoriow . STATE GRL EN
n EXTISORT204  EBNTAUE4S:
?cc g:zu ' 10882
™ e o
Client: Supervisor of Ship Building & Converaion
SUPSHIP-Poriemaouth Delacfiment-Ens.
1859 Nonth Hobson Ave.
North Charieston, South Carolics 25405-2106
Conpract: Mr. Bill Hiess .
Project Descriptits: SUPSHIP-Portsmouth Detachmeni
cc: NFWT00197 Report Date:  June 29, 1998 Page 10of 3
Sample [D ; SPORTU732-2
Lab ID ; 9806575-02
Marrix : Sall -
Dar= Collemiad : 01758
Daxe Received ; D&/18/98
Priority * Rowtine
Callecror : Cliesyt
Parameter Quatifier Resuit DL RL Units DF Anaiyst Date Time Batck M
Volatile Orgonics
BTEX - 4 itams :
Benzens U 0.00 250 120 upkg 10 TCL O&2449F 1850 124774 1
Eihyibenzense J 6.30 2.30 10.0 ugkp 10,
‘E., Toluene I 7.70 2.20 10.0 up/kg 10.
: Xyicoes (TOTAL) J 163 6.20 200 og/kg 10.
Naphthaiene 0% 420 100 ugieg 100 TCL D&25/98 1033 126774 1
Extructable Orpanics
Polhnuclear Aromatic Hydrocarbony - |6 wems
Acenaphthene U 0.00 838 3300 ugkg 10, RLC 062398 0828 124509 2
Acenaphthylene U .00 924 3300 ug’kg 10,
Anihrucce u 0.00 - 627 3300 ug’kg 10
Benro(a)anthracene u 0.00 84 3300 ug/ka 10,
Benzo(a)pyrene 9 0.00 561 2300 - upke 10.
Betzo(b) lsoranthcoe v 0.00 1020 3300 apfcg i0.
Berzo(ghi)peryiene v 6.00 . 054 3300 ugke 10,
Benzo(k)fluoranthene U o0 158 3300 ug'kg 10.
Chryscoc u 0.00 462 300 u/'kp 10.
Dibenzo(s.h)antizracane v 0.00 561 3300 ug’kg 10.
Fluocanthene U 0.00 792 3300 ugkg 10.
Fluotenc J 1800 792 3300 uz’kg 10.
Jodeno(1.2.3-c.d)pyrene L 0.0¢ 1390 3300 ug/’kg 10.
Naphizaiens 5] 0.00 7539 3300 we'kg 10,
Phenaninrene J It 759 3300 agkg 10
Pyrene U 0.00 627 3300 aglkg 10.
Metais Ansjysis
Cadmium J 587 19.4 467 vykg 20 MBL 06R21/8 14]8 124483 3
«
C S LTI
P O Box 30712 « Churlesion, SC 29417 « 2040 Savage Rond « 29414 BlE ;
180}) 556-8171 - Fax (803) 7601178 ~9805575-2"

c‘ 'mniey 1 mepclcd papa.

200 'd ¢[8§-758~008:13L INIIZINIONT NID  C€T:CT (NOW) 86 .6¢T- NP



GENERAL ENGINEERING LABORATORIES {opner coratcnion

Meering rochax’s needs with a rision for iomormmw. STATE GEL EF]

L ESTISGETIN EFN4I2W7
NC mn
SC 0120 12582
™ 2934 o2V
Clicor Supervisor of Ship Building & Converuon
SUPSHIP-Porgmouth Detaclunest-Eny.
1899 Nornth Hobson Ave.
North Charieston, South Caroling 29405-2106
Canter: Mr, Bill Hiers
Project Descraption: SUPSHIP-Portstnourh Detachment
ce: NPWCOC 197 Report Date:  June 29, 1998 Page 20f
Sampie ID : SPORTU732.2
Parameter Quatifier Rasult DL _ RL Units DF Analyst Dote Time Datch M

The following prep procedurss were performed:

GC/MS Base/Neural Cumpu:mdi RDH 06/19/58 1655 124509 4
TRACE FGCD 06/1998 2000 124483 5
Surrogate Recovery Test Pereent$ Accsptable Limits
2-Fluorobighenyl ME&10 Q.00 Q00.115)
Nitrobenzene-d3 . M610 0.00* (23.0-120.)
p-Terphenyl-dl4 M610 0.00" (37.3-128.)
Bromoflucrobenzene BTEX-8260 953 (53.5. 154.)
Dibromofivoromethans BTEX-3260 §6.1 (63.4 - 136.)
Toluene-d& BTEX-8260 80.7 (T2.1-137)
BrotwoJuorobcozene NAP-§260 - 963 (51%.154)
Dibromothicromethane NAP-8260 66.1 (63.4-136.)
Toluenc-dE NAP-8260 80.7 (721-137)
M =Method Method-Description
M1 . - - EPA 8260
M2 EPA 3170
M3 ' EPA 6010A
M4 EPA 3550
M3 EPA 2050
Notes:

The qualifiers in this repon are tefined »s follows:

ND indicarss that the anaiyte was not detected &t 4 cORCERTANon greate: than the detection Jigut,

] indicares presencs of 3n2lyt= @ & concoumation tess than the reporting limit (RL) and groster than e aetection Lmii (DL
U tndicates that the analytc was noe getected at 2 concemralion greater than the detsetion Iimit

® indienics that a quality control analyte recovery is culsite of specified acceplance criera.

P O Bux 30712 » Charleston, SC 29417 « 2040 Savage Rond « 29414
(803) 526-8171 » Fax £803) 766- 1174 *QRDES7S.02
a Frisnau ne v= wehst pamer.

¢00 d C[85-788- "08 Tid ONTHIINIONT NI9  ST:T1 (NOWI 86 .b¢-
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" [ y
S &/ 0 JENERAL ENGINEERING LABORATORIES 11y Corttionsan
- ”.. . Moenee todav’s negds witkt o Visien for lomovem, STATE GEL EM
> £ " .é" 7 EN71SGET294  ERTTYEN
éo ~ NC 1
®y To R 5C 10120 105%2
™ [V > ) 02934 ...
Client: Supervisor of Skip Bullding & Conversion
SUPSHIP.Portsmotith Detachment-Env.
1899 Narth Hobson Ave
Nerth Chorieston, South Carolina 294082106
Contact: Mr. Bill Hiers
Project Descripion: SUPSHIP-Portsmouth Deractzent
ce: NPWCD0197 . Report Dale:  Juns 29, 1598 Page 3of 3
Sampie ID : SPORTU732-2
M = Method Method-Description
This daia repon has been prepxred and reviewed
in zccordance with General Eaginesring Laboratones
standard opergning procedures. Please direct
_any quesuans ta your Project Manager, Karcs Elakeney ar (803) 769-7386.
ng}MAD "R K way
Reviewes By l
.

PO Box 30712 - Charicalon. SC 29417 « 204U Savape Roud » 25414
1403) 556-%171 + Fax (ROY) 766-1178 “GHOEF75-02"
6 Primird on weycked poper

900 d C189-¢58-C08:170 ININIINIOLE NID  $O:TT (NOKW) 86 .6¢- N



GENERAL ENGINEERING LABORATORIES Laherssry Coriifisntioss

Moeeting iodu’t needy with a \1ion for tomnrron., STATE GE1L . Pl
FL EE7136872 ESNTINA
NC i
< 16120 10382
™ by x 024
Client: Supervisor of Ship Building & Conversion
SUPSHIP.Partmoutn Detzchmant-Eav.,
1B99 North Hobson Ave

North Charlaston, Soutk Caroling 29405-2106
Cunttact: Mr. Bill Hiers '

Projest Descriozon: SUPSHIF-Porsmouth Detachment
cc: NPWCD0197 Repont Date  June 29. 1998 Page 10f2
Sampie ID ; SPORT(733-3
Lub ID : $806575.03
Marmrix : Soil _
Date Collamed (Ee
Datz Resgived : D&/TR/98
Pricziey ' * Rowtine
Coljectar : Client
Parameter Qualifier Result bL RL Units DF Analyst Dotz Time Baiwch M
Extractuble Orgunicy
Pobuciear Aromatic Hvdrocarbons - 16 ftems
Acenaphthens U 0.00 858 120 ng/kg 1.0 RLC 0622798 1340 124509 1
Acensphthylene 1) Q.00 924 330 v'kg 1.0
Anthraceoc U Q.00 62.7 330 up’kE 1.0
Berzn(a)anthracene v 0.00 59.4 330 ugtkg 1.0
Benzo(a)pyrene : U 0.00 56.1 330 uglkg :0
Benzo(b)iucraothene 4] 0.20 102 30 kg 1.0
Benzo(ghiyperyicne U n.00 594 330 ugikg 1.0
Berzo(k)fluarsntaene U 0.00 84 330 upkg Lo
Chrysene U 2,00 46,2 330 upkg 1.0
Dibenzo(u.h;anthracene r . C.00 56.1 330 ug’kg 1.0
Flucranibene U 0.00 79.4 330 ug/kg 1.0
Flucrene v ¢.Co0 75.2 330 ke 1.0
Indeno(1,2,3-¢,d)pyrene u Q.00 139 30 ug/kg 1.0
Niphthalene 856 - 75.9 230 ug’ke 1.0
Phenanthrege -~ 1370 755 330 upkg 1.0
Pyreac ] 309 62.7 330 opkg 1.0
Metnls Anaiysis -
Cadmium ] 256 20.8 160 og/kg 20 MBL 0672198 1421 124483 2

The lollowing prep procedures were performed:
GC/MS Base/Neurral Compounds RDH 06/19/98 1655 124509 3
TRACE ' FGD 06/19/98 2000 [24483 4

- i L
PO Hox 30712 » Charlesion. SC 29417 - .2040) Savage Road » 29314 I,Illlnlﬂ“ml i

{803) 556-8171 » Fux (303) 766-117R 98064 TS. 3"
a Printed on vecychen paper,

2004 T188-758-008:71L ONIYZINIONT ND  BT:TT (NOWIE6 6~ K



- ). L .
c ¥ . ° GENERAL ENGINEERING LABORATORIES 1ue.. corutensons
- 'h."\ . Meating todav's needs with & vision for ronarrow, STATE GEL Ex
7, & AL EETIS6RTNe  ESNTIOM:
dbe _LQ? w ol 10842
* |
AToRI® ™ 29 02334
A
Clicat: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Daxclgnw:—Env.
1899 North Hobson Ave.
Norty Charlesron, South Carolina 29405.2106
Conlact: Mr. Bill Hiers )
Projeee Description: SUPSHIP-Portsmoutn Detachmmem
co; NPWCODL197 Repor Dare:  June 29, 1998 - Page 20of2
Samgpic ID : SPORTD732-3
Surrogate Recovery Test Perceot® Acceptzhle Limits
- 2-Fluorobiphenyl MS§10 ™7 (30.0- 115
Nitrebenzene-dS M610 , 5.5 (23.0-120.)
p-Terphenyi-di4 M610 828 (37.3- 128.)
M = Method - Method-Dascription
M1 EPA 8270
M2 EPA S010A
M3 EPA 2550
M4 : EPA 305C
.

Notes:
The qualifiers in this report are dedined as follows:
ND indjcaces thar the analyte was not detecred at a concentration greater iban the dercedon limit,

J indicaies presence of amalytc 2t a conceniration less tban the seportng Limit (RL) and greater than the detection Limic (DL),

U indicates that the analyte was not detected at o concenmarion greater than the detection jimiL
= indicares that 2 quality coatroi anslyte rocovery is outside of specified accoplanes critena.

This daza neport bas been prepared and reviewed
in scenrdance with General Engineering Laborarorics

standard operating procedures. Please direct : -
any Jquextions Lo your Project Manager, Karen Blakeney a1 (803) 769-7288,

Jzﬁgm\ﬂn&%

Reviewed By

P O Box 30712 » Charicston. SC 29417 « 2040 Savage Road » 25414
(HU3) 550-K171 » Fax (RU3) 7€6-1178

ﬁ Frntu rm awcyclud jsamer,

*980RXTS-03e

800 d C186-¢38-C08:1T1L ONIYIINIONT N30 BE:TT (NOWI 86 .62- N
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GENERAL ENGINEERING LABORATORIES (oo covncone

Mocrinr ealay's nevds witlt ¢ visiof for pmarepe:. STATE 5L EPt
L ENTISOETION  EST4TIMIEY
NE m
5C 12120 Iox2
™ T 02934

Chient: Supervisor of Skip Building & Converaion

SUPSHIP-Porsmontn Detachmem-Eay.
1899 North Hobson Ave.
Norih Charies:on. South Carclina 294C5-2106
Contact Mr. Bill Hiers
Project Descripuon: SUPSHIP-Portseouth Deractuncnt
cc: NPWC00157 Report Date:  June 29. 1998 _ " Page 1 of3
Szmple ID : SPORTO73i-4
Lab ID : 9B0GBE75-04
Matrix : Soli
Dare Collecred : O8N 798
Date Receved 1 06/18798
Fricoty : Routine
Callector : Client
Parameter Qualifier Result DL RL Units DF Anglyst Datz Time Batch M
Volatile Organics
BTEX - 4 irems
Benrene u 0.00 0.290 1.00 ug/kg 1.0 TCL D&/25/98 1550 124774 |
Bthylbenzene 2.95 0.220 1090 UBE 1.0
Toluene U 0.00 0.220 1.00 up/kg 1.0
Xylenes {TOTAL) 229 ‘ 0.620 2.00 ugkg 0
Naphthai ene 516 4.20 10.0 ug/kg 10. TCL O&/24898 1921 124774 1
Extractahle Organics
Polynuciear Aromatic Hydrocarbons . 16 tlems
Acennphthene U 0.00 139 1300 ug/kg 40 RLC 06/23/98 0B37 124509 2
Acenaphthyienc U 0.00 35S 1300 ve/kg 40
Anthracene U 0.00 248 1300 ug/kg 40
" Beaza(a)anthracene v 0.00 233 1300 ug/kg 4.0
Benzo(a)pyrenc U 0.00 2 1300 upkg 4.0
Benro(b)Qucranthene U 0.00 - 404 1300 upkg 4.0
Benzo(ghtlperylens u 0.00 _ 238 1300 upkg 40
Benzo(E)flupranthene U a.00 Ek -} 1300 ug/kg 4.0
Chrysens U 0.00 . 183 1300 wg’kg 4.0
Dibeazotah)anthracene U 0.00 222 1300 ug/ks 40
Figoranthene Y] 0.00 313 1300 vg/kg 4.0
Fluorene U 0.00 3 1300 upkg 4.0
Indsoo(l.2.3-¢.d)pyreae % 0.00 548 1300 ngrkg 40
Naphtbaleae U 000 Joo 1300 ug/kg 4.0
Phenanthirene (45 0.00 300 1300 up’kg 40
Pytene U 200 243 1300 uphkg 40
Metals Analysis )
Cadmium I 221 19.1 459 og’kg = 20 MBL 0621798 1428 124483 3

il ! AHNIAE
IO Box 3U712Z + Charlesson. SC 39417 + 2040 Savage Rond * 29414 WWIMI

(KO3} 256-B171 « Fax (HO3) 766-1174 “9806%75-04*
a Petmeyt 1on rOTYTiY) P
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GENERAL ENGINEERING LABORATORIES

Mectng fexiary § need's witlt @ viseon for iomorrem. STATE CEL Erl
a PETISATINE  EXTATINIAN
O-P ! ;g ﬁ:m {1,
ATORW® ™ o9
Clienc Supervisor of Ship Building &. Conversion
SUPSHIP-Ponxmouth Detactiment-Env.
1899 Nerth Hobson Ave,
north Charieston, South Caroling 29405-2106
Contacr: Mr, gill Hieny .
Praject Deseripuan: SUPSHIP-Porsmouth Daschroent
cc: NFWCD0197 Repoer Date: June 29, 1998 Pagc 2aof 3
Sarepie ID : SPORTO7324
Parameter Qualilier Resuit DL RL Units DF Anaiyst Date Time Botch M
The following prep procudures wers performed: :
GC/MS Base/Neoumal Compounds RDH 06/19M98 1655 1243509 4 _
TRACE - FGD 06/19/098 2000 124483 5§
Conuneges:
A diiation was required for Exracmbic Orgames duc tc mamx
interference. As o resulr, the detecuaon limin are elevated.
oy,
Surrogste Recovery Tost Pereent % Acteptable Limits
2-Flucrnbiphenyl M610 74.1 (30.0- {15.)
Nitrobenzene-dS M&10 75.5 (23.0-120)
p-Terphenyl-d14 M610 810 {37.3-128)
Bromoflnorgbenrens BTEX.8260 103, (53.5- 154
Dibromofluoromachane BTEX.3260 66.0 (63.4-138)
Toluene-ds BTEX-8260 86.2 (721-137)
Bromofluorobenzene NAP-826G. 1G3. (83.5-154)
Dibromofluoromethane NAP-826C 66.0 (63.4- 136)
Toluene-d§ NAP.8260 - 86.2 (721-137.)
M = Method Method-Description
Ml - EPA 3250
M2 EPA BZTD
M3 EPA 6010A
M4 EPA 3550
M3 EPA 3050
-~
P 0 Box 30712« Charicstor. SC 29417 » 2040 Savags Road » 29414
(R03) 556-R171 « Fax (803) 766-1178 *gR06575-0a
a Primii 110 T b e
810 'd (T88-788-008:711 ONTYIINTONZ 'NID  SC:¢1 (NOK) 86 .6¢- N0



GENERAL ENGINEERING LABORATORIES Labarstery Certifientions

Meoting indeay § needs witl) 3 vision for fsormom STATE GEL EPI
: FL ESTISGETIYS  EN7472874%)
NC 233
sC 10110 10382
™ =9 0293
Clicat: Supervisor of Ship Buildir,;;'& Cozversion
SUPSHTP-Porismouth Deiachment-Eny.,
L899 North Hobsem Ave.  ~
North Charieston, Seom Caralina 29405-2106
Contact Mr. Bill Hiers
Projec! Descripton: SUPSHIP-Portmmouth Detachment
ce: NPWEOG197 Report Date: June 29, 1998 ’ Page 2 of 3
Sampie ID : SPORTOT31-4
M = Method Moethod-Descriptica

Noics:

The qualifiers 10 this r=port arc defmed as follows:

IND indiearcs thai the anaiyte was not detecied i u copcenuation greawer than the detecuon limit.

J inchcates presesee of anzlyte ot 3 conceniration legs thas the feporting Jlimit (RL) and greater than te detection Jimil (DL).
U indicares that the analyic was not cetecrad at 3 concentrution greaver than me detectian limit

* indicacs Lhat a qualiry contro] analyte recovery is cuiside of specified acceprance crilena

This data report has been prenares ans reviewed

in accordance with General Enginesring Laboratories

standard operating procedures, Picase direct

any questions (o your Project Manager, Karer Blakeney at (303) 765-7386.

Koo Rlnkunwy ,Ir

Rc!ricw-)d By

PO Box 30712 » Charteston. 5C 25417 » 2040 Suvage Road « 29414
(3031 556-8171 = Fas (803) 766-1178 *QB06S75-D4*
ﬁ Primed or: recyoied payer.

1pd C186-728-008:13d © ONI¥IINIDNI NID  SCT:71 [NOW) 86 .6C- NOP



GENERAL ENGINEERING LABORATORIES Lauiers cosctiiions

Merring taduy's necas with o sion Jor leeormne, STATE GEL Ert
28 EETIISRTIM  EAN4TIA MR
NC M3
sC 10120 10582
™ o293 25K,
Cliear Supervisor af Ship Building & Conversion
SUPSHTP-Porsmouth Delachihent-Env.
1899 North Hobsom Ave.
North Charieston, South Carolins 29405.2106
Contazt. M. Bill Hiers
Project Descoption: SUPSHIF-Porsmouth Detachment
cs: NPWC00197 ~ Repurt Dates Junc 29, 1998 Page 10f}
Sample ID : SPORTU732-5.
Lab ID 1 9806575-05
Matrix : Soil
Date Coliecied : O6/17/98 B
Datz Received : 0618798
Priority * Routine
Collector : Cliept
Paramaler Quatifisr Rasalt DL RL Unitz DF Anslyst Date Time Batch M
Volatile Orgonics
BTEX - 4 iiems :
Benzens U 0.00 0250 1.00 upfkg 1.0 TCL 0672498 1952 124774 )
Ethylhenzene U 0.00 0.230 1.0C ug’kg 1.0
Taluene : u 0.00 0.220 1.00 ugfeg 1.0 -
‘ Xylenes (TQTAL) 4] 0.00 0.620 200 ug/kg 1.0
Naphthalene 122 0.420 1.0 ug/kg 1.0
Extractable Orgemics
Polynuciear Aromane Hydrocarbons - 16 items
Acenaphibene u 0.00 335 1330 ug’kg 40 RLC 062398 0925 124509 2
Acenaphtirviene u 0.00 a7 1330 ug’kg 4.0
Anthracene 9] 0.0¢ 232 1330 ug’ky 4.0
Benzo(a)anthracene 19) 0.00 239 1330 wpkg 4.0
Benzo(a)pyrens u 0.00 226 1330 vg'kg 4.0
Benzo(b)uoranthene U 0.00 ' 412 1330 up/’kg 4.0
Beuzo(ghi)peryleaz u 0.00 _ 39 1330 ug’ks 40
Benzo(k)Juoranthene v oo 345 1320 up/ke 4.0
Chrysene v 0.00 186 1330 og'kg 4.0
Dfbenzo(a.h)anthracsns 4] 0.00 226 1330 ugkg 4.0
Fluoranthene v 0.00 319 1330 ug/kyg 4.0
Fluorene U 0.00 319 1530 ug’kg 4.0
Indeor(l.23-c.d)pyrese u 0.00 358 1330 vp'kg 40
Naphthalene | 0.00 Jos 1330 w'kg 40
Phenantyane U 0.00 s 1330 uo/kg 40
Pyrenc u 0.00 252 1330 up'kg 4.0
Metab Anaivsis
Cadmiom J 168 204 490 ugrkg 20 MBL 0G721/98 1434 124483 3
C e
PO Box 30712+ Chariestom, SC 259417 « 2040 Suvage Road » 29414 1 LY o

{803) 556-8171 « Fax (803) 766-: 175§ *9806575-05*
ﬂ Priend on reeyeisd paper.
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GENERAL ENGINEERING LABORATORIES Letorstory Cerufications

Meedny loday's heeds witl & vixion for 1onmrom. STATE GEL (ol

L EE7156%T04 ERveTMAA:
NCT m
sC 10120 tosa2
™ jera s ] 02934
Clienc Supervisor of Ship Buiiding & Canversion
SUPSHIP-Porismouth Detachmet-Env,
1899 North Hobsco Ave.
North Chariesnn, South Carolina 29408.2106
Conact Mr. Bill Hiens
Project Descripaen: SUPSHIP-Portsmouth Detachrrent
cc: MPWCDO197 Report Duce: Juoe 29, 1998 Page 2of3
Sampie ID ; SPORTU732-5
Parameter Qualifier Result DL RL Ugits DF Anajyst Date Time Baich M

The [ollowing prep procedures were pcrfnrm.ed: :
GC/MS Base/Neutral Com pounds RDH 06/19098 1655 124300 4

TRACE _ ’ FGD 06/1998 2000 124483 §
Comments: '

A dilition was required for Exteactable Organics dite 10 mainx
inrerference. AS @ result, the detection limirs are elevared.

Surrognte Recovery Test Percent % Accepiable Limits
2-Flcorchipbenyl : M619 09 {30.0- 118,
Nirobenzens-d$ M610 0.5 (23.0.120)
p-Terphenyl-d14 M6GI0 94.6 (37.3-128.}
Bromoflucrobenzene BTEX-B260 9.9 (535 - 154.)
Dibromofiuoromethane BTEX.8260 68.8 (63.4 - 136.)
Toluene-d8 BTEX-8260 058 721131
Bromofluorobenzene NAP-8280 5 ) (535 - 154
Dibromoilgoromethace NAP-8260 : 68.8 (63.4 - 136))
Toluene-d8 NAP-8260 958 . TLy-13n)
M = Method Method.Deseription

M1 EPa 8260

M2 EPA 8270

M3 EPA 6010A

M4 EPA 2550

MS EPA 3050

P O Box 20712 - Charteston. SC 29417 « 2040 Savaps Roul « 20414
(ROZ) S56-§171 « Fux (803) 766-1178 *D806575-05%
ﬁ Prirued on resycied paner.

¢Ip d C189-tS8-C08:111 ONIWIANIONT NID  SC:C) (NOWI§6 .6T- "N



GENERAL ENGINEERING LABORATORIES Laborsery Corilicnous

M rernp raeiaV's vieeds wid) g vigion for inmarem., STATE GEL EM
rL ERTISONT294 EE74TURMNSR
NC o
L= 0120 1098
™ 02934 0293
Emial

Client Supervisor of Ship Building & Convession
SUPSHIP-Perusmoutt Detachmeni-Env,
1895 Nonh Hobson Ave.
Nerty Charicston, South Carotina 29405-2106
Conact: Mr. Bill Hiers .
Projec: Dascrprion: SUPSHIP-Poramouth Detzchment

cc: NEWCQQ187 Report Datz  June 29, 1998 Page 3o0f3

Samnpic ID . SPORTO732-5

M = Method ' Method-Description

Notes:

The qualifiets in t3is report arc dofined as follows:

ND indicates that the anaiyte was not detected 81 ¢ conccntration grester than the detection Hotit

] indicates presence 0f anglyte 8t a concerntratien less than the reporting limic (RL) ang groster than the detection limit (DL).
U indicates that the enalyte was not detected ar a concentration greater than the detection limit

" indicares tha! a quality conwrol Znalyie recovery is quiside of specitied acceptoncs eriteria.

This dam report has heen prepared and roviewsd
io accordance with General Engincsrng Laborarasies

‘ standaxed opestling procedwres. Please direct
any questons to your Project Manager, Karen Blakency at (803} 769-7386.

"\’

Reviewed By

—
‘- P O Box 30712 s Churlewiom, SC 29417 « 2040 Savape Roag - 292414
{&03) 556-8171 = Fax (BD3) 766-1178 2980657505+
ﬁ Pricicu un recvoied jupe,.

P10 4 C1BE-C56-C08:13d ONT¥IINTDNT 'NID  97:Z1 (NOWI 86 .6¢- 'K



GENERAL ENGINEERING LABORATORIES (uiermers Coramsom

Meering rdax’s meweds With o vivian for ewiorrow: STATE GEL EFI
FL D1SONTIM  EBRTLST
nC pt 1]
SC 0110 1Qs82
™ TvM 0254
Client Supervisor of Ship Building & Conversion

SUPSHIP-Pornsraouth Detaghmens-Env.
1899 North Hobson Ave.
North Charlesion, South Carolioe 29405-2108

Contact Mr, Bill Hisrs
Project Description: SUPSHIF-Foromouzh Detachment
ce: NFWC00197 Report D= : Jusc 29, 1998 _ " Page lof2
Samgple 1D ; SPORTU732-6
Lab ID : YBOBST7S-06
Marrix ¢ Sail
Daie Collected L 0617158
Duc Reczived : 06F1B98
Priority : Routins
Cellecror : Qliemt
Parameter Quailifier Result DL RL Coits DF Anslyst Dale Time Batch M
Volatile Organics
BTIX - 4 irems
Benzene v 0.00 0.250 1.00 ug/kg .0 TCL 0672498 2023 124774 1
Erhyibenzene C 0.00 0.230 1.00 ug/kg io
Toluene v 0.00 0.220 1.00 ug/kg 1.0
Xylenes (TOTAL) U 0.00 ' D.620 200 ug’kg 1.0
Naphthalene u 0.00 " D.420 1.00 ug/kg 1.0
Extractable Orgunics :
Polynuclear Aromatic Hydrocarbons - 16 items ‘
Acenaphrhense u 0.00 85.6 133 ug/xg 1. RLC 0672398 075% 124509 2
Acenaphihyieae U 0.00 932 323 up/kg 1.0
Anthracens U 0.00 63.3 33 ug’kg 1.0
Benzo(aanthracene U 0.00 59.9 313 ug/kp 1.0
Benzo(a)pyrene 8) 0.00 56.6 333 we/kg 1.0
Benzo(b)lucrantbene U 0.00 © 103 333 ug’kg 1.0
" Benzo(ghi)peryiene u 0.00 - - 599 333 ug/kg . 1.0
Benzo(k)}lucranthene U 0.00 ' 86,6 333 ug/kg 1.0
Chrysene u 0.00 : ' 46.6 333 ug’kp ;.0
Dibenzo(ah)anthraeent U 0.00 - 56.6 bk ) ug/kg .0
Fluorantheae U 0.00 .9 333 wp'kg 1.0
Fluorene U 0.00 799 133 up’kg 10
Indeno(1.2,3-c,d)pyrene u 0.00 140 33 ugkg i.D
Naphthaiens U 0.00 76.6 3 upkg 1.0
Phenantbrenc U 0.00 76.6 333 ug’kg 1.0
Pyrene L 0.00 63.3 333 u'’kg 1.0
Metals Anaiysis :
Cadmium 650 20.6 498 uglkg . 20 MBL D&21/98 1439 124483 3
LI T
PO Boz 30712 + Chasfesion, SC 29417 - 2040 Savage Koad « 29414 il f

(803} 556-R171 » Fux (RDI) 766-1178 =9B06S75-06*
ﬁ Primcy orh nely Ol re,

§i0d , C188-1S8-C08:13 ONIY¥IINIONT NID  97:T1 (NOW) 86 .6¢- N



GENERAL ENGINEERING LABORATORIES Lotrorsimes Carifioms

Moot ioduv's necas with g visiee Jor ftapirmome. STATE GEL B
H CETISSMTIN  EET4TLBMY
NC Pz :
sc 16120 1082
™ L7, ~ W 02934
A,
Chient; Supervisor of Ship Buiiding & Converyion
SUPSHIP-Portsmouth Derachment-Env.
1899 Nort: Hobson Ave.
North Charieston. South Camiing 2940%-2 106
Contact Mr. Bill Hiera
Project Description: SLPSHIP-Porsmouth Deschmer
oo NPWCDD197 ' Report Daie:  June 29, 1998 . Page Zof3
Semple ID : SPORTD732-6
Purameter Quuliller Remuit DL RIL Uhils DF Analyst Data Time Batch M

The [ollowing prep procedares were periormed:

GCMS Base/Newral Compoands RDH O&/19/8 1655 124309 4

FGD 061958 2000 124483 5 -

TRACE
Surrogate Recovery Test Pereent % Aczwpinble Limits
2-Flucrobiphenyl M610 59.9 (30.0. 115}
Nitmbrnzens-ds M6I0 553 (23.0 - 120.)
p-Terpheayi=d14 M510 88.1 (373-12%)
Bromoflucrobentens BTEX.3260 91.9 (53.5 . 154)
Dibromeflucromethans BTEX-3260 T0.9 (63.4- {36.)
Toluene-d& BTEX-8260 9.0 (741 -137)
Bromonuorobenrene NAP-8260 9.9 (52.5.]%4)
Dibrormoluaromsthane NAP-228D 70.9 (834 - 136.)
Toluene.d§ NAP-§250 8§90.0 (TL] - 137.}
M = Method Meﬁ;d-Ducriplinn
M1 _ EPA 2260
M2 _ . EPA 8270
M3 EPA S0.0A
Mid EPA 3550
MS EPA 3050
Notey:

The qualifiers in this repont arc defincd as follows:

ND indicatcy that toe analyte was not deteci#< 41 & conSentuhon greater than the detection limic.

J indicazes presence of anatyre ef a conCERUBLION less thim the repernng limil (RLY ane greater thas the detertion limil (DL
U ipdicares that a2 snalyie wis not doiceted ar & concenmation g}cmgrlm he detection dimit.

* indicares m1at a quality control analyte reeovery is ourside of specificd accoprance criteria.

P O Box 30712 « Charlenien, 5C 29417 « 20410 Suvage Roxwl « 294 1d
(B03) 556-8171 » Fax (B03) 766-1178 ~9B80C575-06"
& Prinicu on reeyviee paper,

910 d (188-788-€08:73] ONIYIINIONI N9 90:T1 INOWIS 67- N



GENERAL ENGINEERING LABORATORIES Lo € ortfieas

Megting roduv's needs with a vision fur fomorme: STATE GEL
FL ESTISQITISE  ESTATLNS
NC roa
5C to13n 10582
IN 02934 PriA)

Clienc Supervisor of Ship Building & Convernon
SUPSHIP-Purismouth Deluchment-Env.
1399 Nomh Hobton Ave,
North Charlasmon, South Carolina 29405-2106
Contact: M. Bill Hiers
Profec: Descriptios: SUPSHIP.Poctsinouth Detachment

ce: NPWCOO197 Report Dare:  June 29, 1998 Page 3 of 3

Sampie ID : SPORTO732-6

M = Method Method-Dascription

This dora report has been prepared and reviewed

in accordance with General Enginsening Laboraiones

standard operating procedures. Please cirect

any fuestions 1o your Projest Mangger, Kigen Blakency at (303) 7¢€5.7386.

_MKM(\UJ
. 1

Reviewwi By

‘ ) P O Box 30712 » Chariesion. SC 29417 + 2040 Savage Rood « 294 14
o
(HO3) 55617} » Fax (403) 766-1178 *9806575-06*

ﬂ Prirad v reuTihal pager.

<i0d c18s-7o8-208:73L ONJYIINIONT NTD  9T:T1 (NOKWI8E 67- ‘NIl



GENERAL ENGINEERING LABORATORIES  |.ieery Cortifemions

Mrarng tagax 't needs wrth a visiun for tomserony. STATE. GEL L
FL ST ENTOTVIun
NC ]
sc 10120 10912
™ 739%4 mum
Clicnt: Supervisor of Ship Building & Conversan
SUPIHIP-Porismouth Detuchmeni-Kav.
1899 North Habson Ave.
Noith Chardestyn, South Carylina 29405-2106
Coninst: Mr. Bill Hiers
Projest Deseripuon: SUPSHIP-Portsmouth Detachment
co: NPWCO0197 . Report Date: July 09, 1998 Fage 10f2
Sampie ID : SPORTU744-1
LabID . 980689201
Mamz : Soil
Date Collected : 0&A00E
Date Recmived : D6/3098
Priesicy : Routine
Collecter : Cliant
Parameter Qunlifier Rawult DL RL Unrilg DF Analyst Date Timm DBaich M
Volatile Organicy
8TEX + NAPTH. - 5 items
Berzcne U 0.00 0.250 1.00 ue'ke 1.0 TCIL. D7/M&78 1512 125430 1
Ethylbanzene U 0.00 ¢.230 1.00 uag 1.0
Nephe:alens U 0.00 0.420 1.00 uwke 1.0 -
Toluene U 0.00 0.220 1.00 vpkg 1.0
Xylenes (TOTAL) u 0.00 0.620 200 ugkg 1.0
Comments:

Yolacile Organics conrained matrix interferenices. The sampie mamix
caused the internal mandards o fall onwide of the accaptable limirsy
rangs. A secoad rug confirmed Lhis intenierence, however no target
compounds were affecis,

SutTogate Recovery Tesi . “Pereemt% Acceprbie Limits

Rromeflucrobanzens BTEX+NAP-8260B 96.8 (53.5.154)
Dibramolluotomeihans BTEX=NAP-4260B 115, (83.4 - 126.)
Tolucpe-c8 BTEX+-NAP-82608 9.7 (721-137)
M = Method Method-Descripton

MI SWE46 B260B

18X
1O Box 20712~ Charesion. SC 29417 « 2040 Savape Roud» 29414 ”Imﬂmnlﬂlmml IO

(4013) 3506-8171 « Fax (XU3) 766-1[7Y ~)806892-01"

t‘ Prmvtud oot ruvyuelct ramr.

004 C[86-028-008:11) ONIYIIKIONT N3O 0T:L) (NHL) 86 60- T



GENERAL ENGINEERING LABORATORIES Laborssary Cartiaiions

Meenne roday's noecds witir @ vizion jor iememrroee, STATE GEL BRIl
FL EF136T204 ESMTITIA
NC m
ic 0o o
™ i~ . 7Y 524

Cliens Supervisar of Ship Buikling & Converzion
SUPSHIP-Porsmouth Detachment-Eav.
1899 North Hobscm Ave.
Nomh Charieston, South Caroiina 29403-2106
Contact: Mr. Bill iCes '
Project Description: SUPSHIP-Portsmouth Detacament

zc: NPWCO0[9? Report Daes:  July 09, 1998 Poge 20f2

Sampi=ID : SPORTO744-1

M =Methad Mthod-Description

Nates:

The qualiliers in Lhis report are cefined as follows:

ND indicatas that the anaiyte was not detacted 3¢ a concegiration grearer than the derection limit,

J indicalcs presence of analyte at 2 concentration less than the reporting limut (RL) and greater than the deteetion limic (DL)
U indicazes thar the analyte was oot detected & a concsntsation groater than the datection limis.

» indicaes Lhat & quality contrul analyte recovery is outside of specitied dccepiance cteria.

This 2218 ropom bas beas prepared and reviewsd

in accordance with Geperal Engineering Laberatorics

stndard operanng procedures. Pease direst
any queations to your Project Munagez, Karen Blakeney at (803) 765-7386.

(™

Reviewed By

c ~ P O Box 30712+ Charleston. SC 294[7 » 204D Sovage Rood » 20414
(303) 356-R1 71 « Fux (BO3) 766-1178 *58065802-01*
ﬁ Princod on eyl sieer.

£00 d C185-¢58-C08:131 ONTY3INIONT K38 0¢:il (nHL) 86 .60- 7



GENERAL ENGINEERING LABORATORTES |, councncs

Meetng todav 'y uccdy with a vigon for tomorro.. STATE GEL iy
FL EITIS0WTI4  ESISTIAT
NC m
sc 10130 10502
N 01934 72 8
Clicot Sypervisar of Ship Building & Conversion

SUPSHIP-Poramouth Detachment-En.
1899 Narcth Hotsog Ave,
North Chariextog. South Carolina 29405.2106
Comact: Mr, Bill Hiers -
Project Description: SLUPSHIP-Porssmouth Detechment

ce: NPWC00197 Repont Dase: July 09, 1998 ' " Page ) of2
Sampic ID : SPORT0744-2
Lap D : 980689202
Meirix : Soil
Dare Coliecteq ! DEAOI8
Date Received . 063098
Prorty . Routine
Collecror ; Client
Parameter Qualifler Rasuit DL RL Unils DF Annlyst Date Time Batch M
Yolatie Orgamics
BTEX + NAPTH. - 5 items
Bentere 14.3 0250 1.09 ogkg 10 TCL 07/06M8 1504 125450 i
Ethyltenzene 6.is 0.230 1.00 ugkg 1.0 —
: Naphthalens 1820 84.0 200 upkg 200 TCL 07/0699 450 125 1
L Taluene 33 0.220 1.00 ug’kg 1.0 TCL O7/06/98 1605 122q.. 1
Xylenes (TOTAL) 228 0.620 2.0 ugrkg 10 ‘
Extrgetabie Orgunics
Polyruciear Aromatic Hydrocarbons - 10 items
Accraphthene u ,0.00 333 30 ug’kg 1.0 RLC 07/05/98 D828 122215 2
Acenaphthylens U 0.00 91.8 330 ug/kg 1.0
Anthracenc U 0.00 623 330 upky 1.0
Benzo(a)anthracene U 0.00 9.0 330 uprkg 10
Benzo(a)pyrens U Q.00 55.8 330 T ngkg 1.0
Benzo(b)fluoranthenc u Q0o ' 102 330 ugxg i.0
Benzo(ghi)perylens v 0.00 - - - 5o Ek)) uglky 1.0
Benzo(k)ftugranthene u 0.00 as, 330 ug/kg 1.0
Chrysene u 0.00 459 330 ug/g 1.0
Dibenzo(ah)aniheacene U 0.00 543 330 ug/kg 1.0
Fluoranthene U 0.00 7.7 330 ugp/kg 1.0
Fluorene J 32 78.7 330 ug/kp 1.0
Indeno(1,2.3-c.d)pyrene U 0.00 138 330 ug/kg .
Naphihalenc J 269 74 330 ug/kg [.0
Phemanthrene b J28 75.4 330 ug/kg 1.0
Pyrcee [9) 000 623 330 ug/kg 10

The lollowing prep procedures were performed:
GCMS BaserNeurz! Compounds RDH Q7/029B 1440

QUL
L PO Box 30712+ Churleson, 3C 29417 « 2040 Savaye Road = 29414 mm’

(803) 556-817 '+ Fax (8U3) TH6-117R *9B06R9L.02*
ﬁ Prinica it Ryl (xrer

beo d C18§-758-206:731 ONIYIINIONT XID  7{:i1 (AHL)SG .60-°

125218 3




g . e S . .
Y /AN GENERAL ENGINEERING LABORATORIES pumr, coruttonsons
- vt % Meeting roduy's nemis with a vision far romweromw:. STAIE GEL 3§
& - & FL  EETLIGATIN . EENTIAN
» Syt NC 3
4TOR'® T 10s;2
™ 9 2y
Cllenr: Supervisar of Ship Building & Canversion

SUPSHIP-Pomismouth Dechment-Env.

1899 North Hobsoa Ave. =

North Charlaston. South Ciroling 254038.2106

Contace Mr. Hill Hicrs
Projest Descripuon: SUPSHIP-Forsmouth Detachment
cc: NFWCD0197 Report Daze:  July 09, 1998 ‘Page 2012
Sample ID ; SFORTO744-2

Surrogute Recovery Test Psreant % Acowptabie Linvits
2-Flusrobiphenyl M#810 731 3nn- 115
Nitrooenzene-dS M510 74.3 (22.0- 120,
peTerphenyl-did M610 80.3 (37.1-128)
Bromo{lucrobenzene BTEX»NAP-8260B 50.0 (53.5-134)
Dibromaflooromethane BTEX+NAP-32608 324 (63.4- i36)
Taluene-d8 BTEX+NAP-3260R 106, (721-137}
M = Methed Method-Description
Mi SW344 82508
M2 EPA 8270
M3 " EPA 3550

Notes:

The qualiffers in this report are defined as foflows:

ND indicatcs that e 2nglyte was Dot detectad ut a concentration greazer than the detocten limic

J indicates presence o unulytc at 2 conceniranon iess chan the reporting Limit (RL) and greater than (oc detection limit (DL).
U indicatcs tha: the 2najylc was not derertad 3t a concentralion greater then the screctien linmit. -

* indlicaces that a qualily conrol analyie recovery is outside of specified acceptance criteria

This data report has boeg prepared and roviewed -

in aceordsnee with Generai Enginecring [aborgories

sandard operating procedures. Plaass direst

any questons to your Project Manager, Karen Blokency at (803) 769-7386,

Reviewed By

P O Box 30712+ Chiarlesian, SC 29417 « 2040 Savape Road » 29414
{8U3) 556-3171 « Fax (802) 766-117¥ =0)806892-02°
ﬁ Vrmwn on aeeycicu mapyyt,

€00 'd _ (188-ts8-c08: 11l ONIMIINIONT N3B  I{:Z1 (NHLI88 50-



Table F-1
Groundwater Sample Cross-Reference List
Former Building NS200 (NOAA CSC-2)
2224 South Hobson Avenue

North Charleston South Carolina
DET Laboratory No. . Contamination Assessment Identification
SPORT0747-01 - NBCT200T W02
SPORTO0747-02 NBCL0370011
SPORT0747-03 NBCT200TWO03
SPORT0747-04 NBCT200TWO01
SPORT0747-05 Trip Blank




GENERAL ENGINEERING LABORATORIES | o coueason

Mecring roday's needs with a vision for tonrrow, STATE GEL EPT
o ESTISBTI4 ERT472U74¢
NC pa:)
Ic 120 10582
™ o 0290%
Clienr. Supervisor of Skip Building & Conversion
SUPSHIP-Porrsmouth Detachment-Env.
1899 Norch Hobsoz Ave,
North Charieston, Sonth Caroling 29405-2106
Contast: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachmant
oc: NPWC00197 Regory Dae:  July 15. 1998 Pzge 10f3
Sample ID : SPORTO47.01
Lab ID : 9807208-01°
Matriz - GroundH20
Date Collected : G7/708/98
Duc Rescived : 0770398
Priority . Routine
Collcctor ; Client
Parameter Cualifier Reslt DL RL Udits ' DF AnsiystDate Time Baich M
Volalile Organics
BTEX - £ ltems
Benzepe U 0.00 0.250 1.00 uph 1.0 JEB Q7A9/98 1821 125748 |
Ethylbenzens U 0.00 0.230 1.00 ugh 1.0
) . Toluene J 0.600 0220 100 ugl 1.0
: Xvleaes (TOTAL) 1) Q.00 0.620 200 ug/l 10
Methy! Tert Buryl Ether U 0.00 .59 5.00 A 1.0
Naphihalene 14,3 0.420 1.00 ugl 1.0
Extractable Organics
Polynuclear Aromanc Hydrocarbons - 16 isms
Accnapithcne U 0.00 5.80 11.2 ug/l L0 waMO0w10/m8 0202 12567) 2
Acenaphihylens v 0.00 560 11.2 ug/l 1.0 ‘
Aunthrucene U 0.00 .60 112 ugrl 1.0
Benzo(a)anthracenc U 0.00 360 11.2 upgl Lo
Benuro(alpyrene v 0.0c _ 5.60 1.2 ug! 1.0
Benzo(bh)Nuoranthene v p.00 3.60 li.2 ol 1.0
Benzo(ghi)peryiene v Q.00 ' 3.60 112 ugh 1.0
Benro(k) Auoranthene v 0.00 " 5.60 na ugh 1.0
Chrysene v 0.00 5.60 1.2 ug/| 1.0
Dibenzo(ah)anthrucene u oo 5.60 11.2 upl 1.0
Flooranthene U 0.00 5.60 112 g 1.0
Flyorene U 0.00 s.60 1nz2 ug 1.0
Indeno(),2,3-c,d)pyrene U 0.00 5,50 112 upl 1.0
Nephthalene U 0.00 3.60 112 g/l 1.0
Phenanthrene u .0 560 112 ol 1.0
Pyrens [ 000 5.60 11.2 ug’l 1.0
Metals Anulysis
Cadmiom ] 0.8 0.208 500 ugn 1.0 MBL 0771398 0520 123716 3
v LA T
: I O Hox 20712 « Churicsion. SC 29417 + 2040 Suvuue Roxd » 20414 1) I]Wl II‘III‘
{HU3) 5506-8171 » Fax (B03} 766-1173 =0807208-01*

ﬂ Myl vry iacveled pape.

200 4 <182-798-008:13L ONJYIIKLINT NI0 - RT:1T (A3M1 0% 1 7



GENERAL ENGINEERING LABORATORIES 1 curienions

Mecting togta s tteeds with a vesion for comoram:. STATE GEL EM
FL EN7ISGETI0 ENHTIN
NC iy
5C 10ilo L
TN ez f
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porsmuuth Detchment-Eny.
1899 North Hobson Ave.
North Charlestan. South Caroling 29404-2106
Coniact: Mr. Bill Hiers )
Project Desenptivn: SUPSHIP-Portsmouth Dewchment
cc: NEWC00197 - Beport Dale: July 15, 1998 Page 20of3
Sample ID : SPORTUT47-01
Parameter Qualifier Resuit DL RL Unite DF Ansyst Dats  Time Dasch M

The [olilowing prep procedures wers parformed:

GC/MS Base/Neurral Compounds HDB 07/09/98 1300 129671 4
TRACE c , FGD OV/10/598 1600 125716 §
Sorrogate Recovery Tem Poroent% Acceptabie Limits
2-Fluorobicheny! MBi0 84.3 {(43.0. I0R.)
Nitrobenzene-d$S M610 68.0 (350-.111.)
p-Tetphenyldl4 M610 492 (33.0-125.)
Bromoflucrobenzenc BTEX.2280 104, (60.2-139)
Dibromofuoromechane BTEX-8260 100. (70.6- 152}
Toluene-d8 BTEX-8260 104, (68.4 - 135.)
Bremofluorobenzene MTBE-8260 104, (60.2.139.)
Dibromofluoromechane MTBE-8260 100 (70.6- 152)
Toluenc-d8 MTBE-5260 104, (6B4. 135
Bromefluorobenzene NAF-8260 104. (60.2 - 139.;
Disromoricoromethane NAP-8260 100, (70.6- 152)
Toluencd8 - NAP-8260 : 104, (684 -135.)
M = Method Method-Descripuan
MI EPA 8260
M2 EPA 8270
M3 EPA 6010A
M4 EPA 3510
h ] EPA 3005

Noms;

The qualifiers in this rapest ore defined as follows:
ND indicuics that the ana:ytc waa not detected at 3 conceriration greater than the detection limiL
T indicates presence of analytz ar @ concentration less than the repurting Lingit (RL) and greuter than the detection iimit (DL).
U indicates that Lhe analyte was not detected ar a concentration greater than the detection limit.
* indicates that 2 quality control analyie recovery is outside of specified arecprance criteria
P 0 Box 3U7]2 « Charieston. SC 29417 « 2040 Suvage Road « 29414
{R03 SSA-R17! « Fux (R03) 766-1174 *9807208-01"~

ﬁ Frmuad ene racweled papor.

£00 4 CH8e-vce-t08:M3l INIYIINIONT N3D  81:11 (Q34186 Ci-



GENERAL ENGINEERING LABORATORIES ey coruncmion

Meeoting today's needs with a vision for romorm, STATE GEL EFl
FL EBTISOAETIS4  EEMTLNIAN
NC bl
5C 10120 10582
™ 0134 Q2934
Client: Suptervisar of Skip Building & Converzion
SUPSHIP-Portsroouth Detachmem-Envy.
1899 Nork Hobscn Ave. ’
North Charleston, Sowth Carolina 25405-2106
Contact: M. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detochmant
cc: NPWCD0197 ' Repant Date: July 15, 1998 Page 3 of 3
Sampic ID : SPORTU747-01
M = Yethod Method-Description

This dary report has been preparsd and reviewed
in accorclance with General Engineering Laboratonies

standard operating procedurss Fledse direct

any quesdons o your Project Munuager. Karen Blakeney x (803) 769-7386.

Reviewed Ey ‘

PO Box 3072 « Cnurleswwn, SC 29317 » 2140 Savege Roud » 29442
(403} 586-817) » Fux (803) 766-117% *9807208-01"
ﬁ 1end On recyCleo pmer.

P00 d CIRE-168-008: Tl ONIYTINIONT N3D  BI:11 (Q3MI85 .51- P



GENERAL ENGINEERING LABORATORTES 1o corstninn

Marting toduvs neceds witl a vigina for mnrrow. STATE GEL
. CITISANTIVE  BRMTUTIANE
NC ni
3C 10120 10582

™ o9té meM o

Supervisor of Ship Building & Conversion
SUPSHIP.Postsmouth Detachment-Env.

1899 North Hobson Ave,
North Charleston, Scuth Ceralina 29405.2106
Conmet: M. Bill Hiers
Project Description: SUPSHIF-Porusmouth Delacheoent
e NPWOO0L 57 Report Dare: July 15, 1998 Fage 10f3
Sampie ID : SPORTU747-02
LabiD : 9807208-02
Matrix : GroundH20
Date Colicoicd : QT/08/ME
Date Received : 07708798
Prierity : Rowine
Collector : Clicat *
Parameter Qualifisr Result DL RL Undits ' DF Analyst Date Time Batch M
Volatile Organics
BTEX - 4 itoru
Benzene u 0.00 0.250 L 2 10 JEB (7/05/58 iB33 115748 |
Ethylbenzene L .60 0220 1.00 ug/l 1.0 -
Toluene 1.17 0.220 1.00 ug/l 1.0
L Xylenes (TOTAL) U 0.0C 0.620 200 0gh Lo
Methyl Tert Butyl Ether ] 0.0C 249 31.00 ug/l 10
Naphthaiens 4.04 0.420 1.00 agh 1.0
Extractable Organies
Pobnuclear Arownarnic Hydrocarbons - 16 items
Acenaphthene U 0.00 5.75 1S ugf! L0 WAMD7/1098 0231 125671 2
Acenaphthylene u 0.00 575 115 ug/l 1o
Anthrucess U oo 575 11.5 ug! 1.0
Beazo(a)enthreens U 0.00 . 873 1.5 ug/l 1o
Benzo{a)pyrene U 0.0¢ 575 1.5 ugh 10
Benzo(bjfluoranthenc U 0.00 - 875 115 ugf 1.0
Benzo(ghi)perylene U 0.00 435 iLs ugll 1.0
Bunzo{k)flucranthene U 0.00 5.5 11 ug/l 1.0
Chrysene u 0.00 573 1.5 ug! 1.0
Dibenzo(a,h)anthracene U 0.00 £75 115 ug/ 1.0
Fluotenthene u 0.00 375 s g/l 1.0
Fluorenc U 0.00 573 s ugh 1.0
indeno(! 2.3c.d)pyrene U 0.00 A7 115 ug! 1.0
Naphthalene U 0.00 578 115 up 1.0
Phenanthrens U .00 3.7 115 ugft 1.6
Pyreas U 0.0 5.33 13 ug/l 10
Metals Apalysis .
Cadrninm J 0.644 0.208 5.00 upl 1.0 MBL 0711398 0526 123716 3
o,
T
( P O Bux 3G712 + Charleswn, SC 29217 + 2040 Savage Road » 294 1< g lﬂlm
(803) 556-K171 + Fux (031 766.11 74 *9807208-02~

a Prricd an mescion pamer.

§00 d C16E-T28-008:N3L ONIYWIIRIONT N30 81:T1 (Q34]86 .€1- 1P



“

-
.L - b
\ . Merting haiav's needs witir @ vision for (omgrrov., STATE GEL EMm
«';_E." FL ERTISOWT2va  ERTAT2ATYSE
Op t‘-"\ :.:c %:m 10482
- MTOR ™ 0284 | 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave,
North Charieston. Soath Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descdplion: SUPSHIP-Porsmouth Detachmeat
cc: NPWCOQ:97 Report Datc:  July 15, 1998 : Pnaer 20l
Sampic [D ; SPORTO747-02
Porsmeter Qualifier Resalt PL RL Units UF Annlyst Dn'u‘ ‘ Time Baich M
The following prep procedures were performed:
GC/MS Basa/Neumral Compoonds HDE 0705/88 1300 125671 4
TRACE . \ FGD 07/10/98 1600 125716 §
Surrogate Recovery Test Puremnt % Acccpirblo Limiis
2-Fluarabipheayl MG8I0 82.5 {43.0 - 108.)
Nitrobenzene-dS M610 639 (35.0-111)
p-Terpheayl-d 14 M610 - 413 (33.0-125)
Bromoflucrobcozene BTEX-8260 0%.2 (60.2-139.)
Dibromofluoromethanc BTEX-8260 101. (70.6 - 152)
Toluene-d3 BTEX-8260 104 (6B.4 - 135.)
Bromofuorobenzene MTBE-E260 982 (60.2 - 139.)
Dibromofluoromethans MTBE-8260 101. {70.6 - |52
Toluene-d8 MTBE-8260 104, (68.4.138)
Bromofluorbenzene NAP-8260 9§.2 (60.2 - 139.)
Dibromofiuotomethans NAP-B260 101. (70.6- 152}
Toluene-d8 NAP-8260 j04. (6B.4 - 135.)
M = Mathod Mpthod-Description .
M1 EPA 8260
M2 EPA R270
M3 EPA 010A
M4 EPA 3510
MS EPA 3005

[ Py
JTYULES.

The qualifiers in this repent arc defined as follows:
ND indicates that the analyte was not detecied al a conceamstion greater than the detection limit.
J indicues presence of analyte at a concentration less than the reporting limit (RL) and greatcr than the dersction Jimtt (DL).
U indicates that the analyle wag nat detecced ul a concentralion greater than the detecton imit
* indicates that a quality control apalyte recovery is outside of specificd acceptance criteris.
PO Box 30712 Charlcs_:uﬂ. SC 29417 » 2040 Suvage Road « 29314
{4033 5568171 « Fax (FOY) 7661174 *§807208-02"

ﬁ PFamee om o poisd amer

500 d CLBE-(88-£06:T1L ONTMIINIONT N30 6I:11 (034} 85 .S1- AP



GENERAL ENGINEERING LABORATORIES Labersisry CerilDoatioms

Mocting 1odoy'x necris with o vision for eworrme. ITATE GEL L
1.5 BIMSSATIO BN Indan
NC PRL .
f7a 10120 -
™ qm934
Clieqt: Superviser ul Ship Building & Convenion
SUPSHIP-Portsmayth Detachment-Env,
1899 North Hobson Ave.
North Charleston, South Carnlina 294082106
Corttact: Mr. Bili Hicrs .
Project Descnption: SUPSHIP-Portamouth Detachment
cc: NPWC00197 Report Daze:  July 15, 1998 Page 303
Sample ID : SPORTU74702
M = Metbod ' Method-Description

This data ropon has been prepared and reviewed
in aceondance with General Enginesring Laborawories

standarc operating procedures. Piease direct
any questions to your Projec: Mansger, Karen Rlakeney ar (8031) 769-7386.

Reviewsd By k

L PO Box 3U717 « Charleston. SC 29417 » 2040 Savage Rnad » 20414
(NGO3) 536-K177 - Fax (8031 766-1178 *SRON20Rm-02*

a Prirgual i reeelod ancr.

004 (7186-088-C08:MT3L . INIYTINIONT NID  61:71 (34} 86 .CT- TP
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3 /AN GENERAL ENGINEERING LABORATORIES e caraonmion
,_;_ ‘/‘.\ % Meanne mdav’s necdx with o 1 3ion for jonmrrow:. &:.ATE :ﬁ.’ — 'E!l.'; R
) - —’\e NC 293
Farone” ™ o v
Clien: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detschreni-Env.
1899 North Hobson Ave.
North Cherteston, South Carolina 29405.2108
Cootact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
¢ NFWCO0197 Report Date:  July 15, 1998 Poge 1073
SampicID : SPORTO747-03
LbiID ; 9807208-03
Matox : GroundH20
Dare Collected ; 0708708
Date Received . : OT/0B%8
Priority : Routine
Collector ; Clierut
Puarumeter Qualifier Resoit DL RL Units ' DF Apniyst Date Thoe Batch M
Yahatlie Organics
3m v & itoms
Benzene o4 Q.00 0.250 1.00 ugl 1.0 JEB 0O7M9/08 1025 125748 |
Eihylbenzens L 0.00 0.230 1.00 ugh 1.0
Toluene C 0.00 0.220 1.00 upt 1.0
Xylenea (TOTAL) & 0.00 0.620 2.00 ugt 1.0
Methyl Tert Buty! Ether v 0.00 25 5.00 ugl 10
Naphthelene C 0.00 0.420 1.00 ugn 1.0
Extroctable Organics
Polynuciear Aromatic Hydrocarbons « 16 items
Accmaphthenc U 0.00 6.00 120 ugh 1.0 WAM 07710/98 0300 124671.2
Accoaphthylenc U 0.00 6.00 120 ug/l 1.0
Anthracene v 0.00 6.00 12.0 u! 1.0
Benzo(a)anthracene U 0.00 5.00 12.0 uph 1.0
Benzo(a)pyrene L 0.00 6.00 120 ugh 19
Benzo(b)fuoranthene % 0.00 - 6.00 120 ug 1.0
Benzo(ghi)peryiene r 000 .00 140 oght 1.0
Benzo(k)luoranthsae U 0,00 ¢.00 120 ugh 1.0
Chrysene U 0.00 6.00 120 ugf 1.0
Dibenzo{a hlanthracene L 000 6.00 12.0 ugl Lo
Fluoramtliens U 0.00 6.00 120 ugh i.0
Ruorens L 0.00 6.00 20 ugh 1.0
Indens(l.2.3-c.d)pyrent U 0.00 6.00 120 ugd 1.0
Naphthalene L o0 6.00 12.0 vgl 10
Phenunthrens u 0.00 6.00 12.0 ugl 1.0
Pyrens u 8.00 6.00 i20 ugl 10
Mectals Analysis
Cadenum I 0.213 0.208 5.00 ugll 1.0 MBL 0771398 0331 129716 ?
(2 : - e
' O Box 30712 « Chareswn. SC 29317 + 2040 Savage Roud + 294 14 ‘ Al
(3031 546-8171 » Fux (302) 766-1174 *J807208-03*
ﬂ Primct on regyeimi pumar,
800 'd (186-788-£08: Tl ONTYIINIONT NZD  6l:11 (Q3M)86 S1-"T1P



GENERAL ENGINEERING LABORATORIES 1.veery corttons

Meeting indey's necds with @ visian fur omorrow. STATE GEL EF
m, EATISEATI04 ESMTLBIAN
NC 13
SC [¢130 sk
™ Q2934 Q2034 -,
Clieat: Supervisot of Ship Bullding & Coaversion
SUPSHIP-Portzmouth Deachroeni-Eay.
1899 Nerth Hobson Ave.

North Charleston. South Carolina 29405-2106
Contacer M. Bill Hiers

Project Description: SUPSHIP-Portsmouth Detaciment
ce: NPWCDO197 - Report Date: July 15, 1598 Page 2 of 3
- Sumple ID  SPORTO747-03 |
_Pgrameter Qualifier Result DL RL Units DF An-l}u'biu Time B-n:h M

The foliowing prep procedures were performed:

CC/MS Rase/Nentral Compoands HDB 010958 1300 12567] 4
TRACE N ' FGD Qw1058 1600 125716 S
Surcogate Recovery Test Percent % Acceprable Linst
2-Pluorobiphenyl Mé610 77.0 {43.0.108.)
Nitrobenzens-d5 M6lg 61.8 (35.0-111.)
p-Terphenyl-dj4 M61¢ 412 (33.0- 125}
Bromofluorobenzens BTEX.8250 99.8 (60.2-139.)
Dibremoefluoromethanc BTEX-2260 103, (70.6. 152)
Toluene-d8 BTEX-8250 104, (68.4-13%)
Bromofluorobenzene MTBE.8i60 99 % (60.2-139.)
Dibromoflucromethzne MTBE-§260 103. (70.6- 152.)
Tolucne-d§ MTBE-§260 104, (68.4- 125
Bromotluorobenzens NAP-8260 99.8 (60.2-139.)
Dibromofluoromethans NAP-8260 103, (706- 152,
Tolucne-dB - NAP-8260 _ 104, (68.4-135.)
M = Mathod Mathod-Description
M1 EPA 8260
M2 EPA 8270
M.3 EPA 6010A
M< EPA 3510
M3 ' EPA 31005

Notes:

The qualifiers in this report ace defined or follows:
ND indicutes that tha analyte was not detected ot & concentration grearer than the detegiion limit.
J indicarcs presence of analyte ar a copcentration iesy (kan the reporting bmit (RL; and greaier (bae the detaction Jimic (DL},
U indicates that the mpalyte was not detected ar a concentracdian gregter than U detection Jimit -~
* indicates that a quality control analyle recovery is ourtide of specified sccoplunce enitenia
PO Box 712 « Charlesitm. SC 29417 » 204{) Suvage Roud » 294 (4
18072, £56-8.71 » Fux i¥03) 766-117TR *9807203-03

a Pamed o recycled qper

600 'd CI8¢-78R-208:12) INTHZINIONT NID  6T:11 1QIM) 86 .51- 10
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GENERAL ENGINEERING LABORATORIES

Lavat story Cortilicaiions
Meetine rociax’s neceds with d vizion for romorrow, STATE GEL B
FL ESTIS0TTI0  EXTETLATAN
NG v
o 10120 1o
™ 02034 02934
Cliem: Supervisor of Ship Building & Conversion
SUPSHIP-Porusmouts Detschment-Eav.
1899 North Hobson Ave,
North Charieston. Scuth Carplina 25403-2106
Contact: M. Bill Hiers
Project Description: SUPSHIP-Porsmouth Dl_:lr.hm:
ce: NPWCD0197 Report Dase: July 1%, 1998 Page 303
Sample 1D : SPCRTU747.03
M =Method Mathod-Description
This data repset hes becn preparcd and roviowed
in sccordance with General Engineering Laboratories
standard operaling procedures. Pleace direct
any questions 10 your Project Menager, Karen Bigkeney at (803) 765-7386.
Reviewed %y Ii
PO Box 30712 - Charicxion. SC 28317 « 2040 Savage Rosd + 29414
{£02) 836-8:7( « Fux (RO) 7R6-1 17X *9807208-03*

ﬁ Prinuxi an recycied pamne

010 d (IBE-068-£05:T3L ONIYIANTONI

N30 0311 (q34)86 81~ 1P
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GENERAL ENGINEERING LABORATORIES

\ Laimainry Certiliasions
/ P.‘\ U Meeting todoy S egdF Wit @ vivian fur Neniron. STATE CIL B
i FL EE7.58/8TI9  EE74TNTE:
2 Sy :cc ﬁlm 10382
AToRt T M it~
Cliegit: Supervisor of Ship Building 4 Conversion
SUPSHIP-Poramouth Derecumient-Env,
1899 Norih Hobson Ave.
North Charlesion, Scuth Carcling 29403-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Pomsmouth Detachment
ex: NPWC00187 Report Date:  July 1S, 1998 Page 10f3
Sampie ID : SPORTCG747.04
LabID : 9807208-04
Matrix : CroundH 20
Date Collected : 07088
Date Recejved 1 07/08m8
Priority : Routine
Collecmn: : Client
Parameter Qualifier Result DL RL Units' DF Analyst Dats Time Batch M
Yolstile Organics
BTEX « 4 iams
Renzene 13.7 0.250 1.00 ogA 1.0 JER GWO%DE 1957 129748 |
Elhylbenzene 202 0230 1.00 up! Lo e~
Tolucne 1.07 0.220 1.00 o 1.0
Xylenes (TOTAL) 259 0.520 290 og/l 1.0
Mcihyl Tert Buty! Ether v 0.0 229 5.00 ugl 19
Naphihaiene 524 4,20 [o.¢ oyl 10. JER O%/.0/98 1030 125748 1
Extractable Organicy
Polbynuciear Aromaric Fydrocarbons - 16 itemy
Acenapiithene J 9.13 575 11.5 ug/ 1.0 WAMUGT/.0/8 0330 1256712
Accnepiithylens L 0.00 173 1.5 ugl 10
Anthracenc U o0e 575 115 ug/l 1.0
Beozn(a)anthracone U .00 575 ns ugn 1.0
Benzo(a)pyrene U 000 . _ 5.75 13 ugl 10
Benzo(b)fluoranthene U 0.00 575 115 ugf 10
Benzo(ghi)perylene U 0.00 575 i3 ug 1.0
Benzo(k)Duoranthens L 0.00 575 115 ugh ]
Chryseoe U 0.00 575 1.5 ugh 1.0
Dibenzo(o,b)antnracene U 0.00 s 11.5 ugl 1.0
Fluoranthene U 000 375 1.5 ug/l 10
Fluorens J 10.1 375 11.5 ugl 1.0
Indanc(1,2.3.¢,d)pyrene U 0.00 575 1.5 ugh 10
Naphihalcoe 110 5.75 115 ugd 1.0
Phenanthrene 135 575 1.5 ugh 1.0
Pvrene u au 5.75 11.5 ugl 1.0
Motals Aonalysis
Cadmiam J 0.216 0.208 5.00 upl i.0 MBL 07/13/98 0537 25716 3
-
| i
P O Bax 30712 « Charleston. 5C 29417 - 2040 Savape Reud » 29414 IMM Mwmumullllmﬂ
1§02 556-81 71 - Fux (803 766-117H “0807238-04+
ﬁ Primad an revyeied nover
1i0d (186-0C8-008:M11 ONIYIINIONI 'NID  OC: 11 (@3N 86 .81- 10



GENERAL ENGINEERING LABORATORIES | cesien

Meestinp taduy 5 needs with a vixinn fur tumorrew STATE OEL EP
FL CETISSEYI04 EL747187458
NC bl
3C 10120 12
™ e 0154
Client: Supervisar of Ship Bullding & Conversion
SUPSFIP-Portsmonth Detachment-Eny.
1899 North Hobson A ve.

North Chariestan, South Carolina 29405-2106
Contact: M. Bill Hiers

Project Descriprion: SUPSHIP-Portsmouth Detachment ,
co: NPWCD0167 Reparr Datz:  July 15. 19598 ' Page 20f3
Sampie ID : SPORTU747-04
Parameter Qualiier  Resuit DL RL  Ugits  DF AcaiystDate Time Harch M

The rolluwing' prep procedures were performed:

GC/MS Base/Neviral Compounas HDB 07/0/98 1300 12%67. 4
TRACE : . FGD 07/10/98 1600 125716 3
Surrogais Recovery Test Percanl % Acceplable Limits
1-Fluorabiphenyl Ms610 81.0 {43.0 - 108.)
Niuvbenzene-ds M610 8.8 €35.0- 1)
p-Terphenyl-dl4 M610 1.3 (33.0- 125
Bromofluorobenzeoe BTEX-8260 105. (60.2 - 139}
Dibromotivoromcihane BTEX-8260 102. {70.6 - 152.)
Toluens-d§ BTEX-E260 103. (68.¢ - 135.)
Bromotlucrobenzene MTBE-8260 108. (60.2 - 139.)
Dikromoflucromethane MTBE-8280 [oz. (70.6 - 152.)
Tolucne-d8 MTBE-8260 103. (68.2 - 138.)
Bromofiuorobenzene NAP-§260 109. 602 - 139.)
Dibramotluoromethans NAP-3260 102. (70.6 - 132,
Teluens-dB NAP-8260 103. (64 4.133)
M = Method Msthod-Description
i EPA 8160
M2 EPA 8270
M3 EPA 6010A
M4 EPA 3510
M# EPA 3008

Notes:

The qualifiers in this report are defined as follows:
ND irdicates that the analyte was not detacted a1 a concenoation greacer thap the datection Jimit.
J indicates presence of analyte &t a concantration less tian the reporung limic (RL) and greater than tho derection limit (DL).
' indicaces rhat the analym waz not detected at a concentration ;r:nu:r than the detection limic
'indicates that & quality control analyie ery is outside of &
Y R B o 1 e P R e Road + 29414
18031 556-8171 = Fux (H3) 766-1178 *9807208-04"

a Priniosl rm mcyvicd pgase;
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GENERAL ENGINEERING LABORATORIES Lataerntory Certiteaions

Meonng todav’s nocds with a vIsion far iwsmorrem: STATE GEL . £
FL EETISAATIS  EST4TLEI4S
N D3
s 10150 1 Gy~
™ a3 02
Client: Supervisor of Ship Buiiding & Conversion
SUPSHIP-Ponsmouth Detochment-Env,
1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Contace: M. Bili Hiers '
Project Description: SUPSHIP-Portsmouth Detachment
oc: NPWCO0197 Repart Date: July 15. 1998 Page 30f3
Sampie ID : SPORTO747-D4
M = Mathod Method-Description

Thir data report has oeen mepared and roviewsd

in accordance with Ganeral Engineering Labotatories

standard operalitg procedures, Plagse direct

any questons to your Froject Manager, Karen Blakeoey &t (803) 765-7386.

M\ML\___
Revicwed By _

Y

PO Box 30712 « Chudesion. SC 29417 » 2040 Suvage Rowd « 29412
1307} 556-81 71 » Fax (803) 766-1178 *OR07208.04°
ﬂ Priniey v recveciind pa pun.

£10 d (18€-0C8-008:731 - ONTEIINIONT NID  0T:11 (Q3KIE6 €7- 770



GENERAL ENGINEERING LABORATORIES

Labsrmtory Cortiliotivne
Mecting txday's reeds witi o vision for tnmerrmw. STATE G:L EM
FL B7ISQETIS  GENET2ET488
NC 233
5C tot20 10982
™ [or s 7 02934
Client: Supervisor of Ship Boilding & Convetsion
SUPSHIP-Portsmouth Dewachrent-Env.,
1899 North Hobsan Ave
North Charieston, South Carolina 29405-2106
Coatact: Me. Bill Hiers
Project Descripdon: SUPSHTP-Pomsmouth Detachunent
& NPWC00197 Report Duie: July 15, 1998 Page 102
Sampie ID : SPORTO747.05
Lab ID + 9807208-03
Matrix : GroundH20
Duie Callected : 0970798
Dule Recetved : 070898
Prionity : Routine
Callector : Client
Plrm‘ur Qualifier Result DL RL Units DF Annlysi Date Time Batch M
Yolatie Organics
BTEX - 4 irtems
Bepzens v .00 0250 1.00 agil 1.0 JEB O7/i0M8 1102 123748 |
Ethylbcnzene U 0.00 0.230 1.00 up1 1.0
Taluene u 0.00 0.220 1.00 ug 1.0
Xylenes (TOTAL) U 0.00 0.620 200 ug/l 1.0
Mcahyl Tert Butyl Ether U 0.00 2.59 5.00 upi 1.0
Naphthaiens u 0.00 0.420 100 up 1.0
Surrvgaie Recovery Test Pereent %t Acceptabie Limits
Bromoflucrobenzenc BTEX-8260 96.4 (60.2 - 139}
Dibromofinoromethanc BTEX-8260 94.2 (70.6- 152)
Tolucne-d8 BTEX-8260 102 (68.4 - 135,)
Bromofluorobenzene MTBE. 8260 T 964 (502 -139)
Dibroosilucromathane MIBE-3260 8.2 {70.6- i32)
Toluene-d8 MTBE-8260 102. (68.4- 135.)
Bromofluorobenzenc NAP-8260 96.4 {6C.2 - 139,)
Ditromofiucromethane NAP-3260 98.2 (70.6 - 152)
Toluene-ds NAP-8260 192 (68.4- 135)
M = Method m&od-Mﬂm
M1 EPA 8260
PO Bax 3712 » Chadesion, SC 29417 » 2040 Savage Road - 294+ HHM‘NIM IIM“’H m‘n"ll"ﬂd
(¥U2) 336-3171 » Fax (KU3) 706-1178 *9807208-05*
6 Printen s rrevvicad juyer
Pi0d (T8S-7C8-C08:11L ONIHIINIONT KIS T2:1T (Q3M) 86 .61- 110



GENERAL ENGINEERING LABORATORIES ., .

Mrering mdax's novedy with a vision far tomorron: STATG CEL Er:
M ESH34BTI ENIA4N
NC 3
sc 10120 Ioaez
N Qe o
Clical: Superwisor of Ship Building & Converaion "
SUPSHIP-Porumouth Detachrrent-Env.
1899 Nerth Mobion Ave.

Nornth Chariesion, South Carolina 29405-2106
Conwcar: Mr. B Hiery

Project Description: SUPSHIP-Portsmouth Detaciunen
cc: NPWCO00L97 * Repart Dare: July 15, 1998 Page 2002
Sample ID : : SPORT0747.05 B
M = Method MethodDescription

Notes,

The qualifiers in this report are defined as follows:

ND indicates that the analyte was pot detecied ot 4 concenration greater chon the dewection imie.

J indicates presence of analyte ar & concearation loss that the reporzing Limit (RL) and grezier than e dewection Jimit (DL).
U indicares that the analyte was nat detected 2r 2 consenmation groawer (han the detection fimit,

" indicates that a quality conuol analyce recovery is ounide of specified scueptance criteria.

This data report has bezn prepard and ovicwed -
in aceordamee with Geperal Enpinesring Laboratories

( standard operating procedures. Ploase direct

any questions lo your Project Manager, Karen Blakeney at (803) 769-7388,

ok
Reviewed By

L.._ P Q Box 30712 » Charlesion. SC 2917 » 204} Suvage Road + 29413
(303 S56-R171 « Fux (807 766-1178 *0807208.03"
a Primsec om oupoicd popes

§i0 4 {186-158-208:171L ONTMTINIONT N3 IC:10 (G3H)86 .61- 170



APPENDIX C

AQUIFER CHARACTERIZATION DATA



SUMMARY OF SLUG TEST
SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

_ Site Data

SITEID #: 17624 COUNTY: North Charleston, South Carolina

FACILITY NAME: Former Charleston Naval Complex

Slug Data

See Zone | RCRA Facility Investigation Report, E/A&H, 1996 for all data measurements.

Water Level Recovery Data was measured by a Hermit Data Logger.

R

Initial Rise Drawdown
Slug Test Conducted in well{s) number GDI 015 671 004 GDI 015 671 004
initial Rise/Drawdown in well (feet) ~1.9 ~1.5 ~1.5 ~3.0
Radius of Well Casing (feet) 0.083 0.083 0.083 0.083
Effective Radius of Well (feet) 0.333 0.333 0.333 0.333
Static Saturated Aquifer Thickness (feet) 3 9.5 3 9.5
Length of Well Screen (feet) 3 9.5 3 95
" Static Height of Water Column in Well (ft) 3 9.5 3
Calculations
The method for aquifer calculations was: Bouwer-Rice
Calculated values by well were as foliows:
Slug Test Conducted in well(s) number GDI 015 671 004 GDI 015 671 004
Hydraulic Conductivity (ft/min.) 0.00063 0.0025 0.00074 0.0043

Thickness of the aquifer used to calculate hydraulic conductivity was 3 to 10 feet.

The aquifer is water table.

The estimated seepage velocity is 43 feet per year based on

a hydraulic conductivity of 0.0020 ft/min (for Quaternary sand aquifer}, a hydraulic gradient of 0.0142 and
a porosity of 35 per cent for silty sand soil.

Hydraulic Conductivity {ft/min) (Geometric Mean) 0.0020




~lient: |

AN

‘ompany: E/A&H

-ocation:

NAS CHARLESTON

| Project: 2009-08450

GDIO15 Falllng Head Slug Test .

Displacement (ft)

10.

0.1

0.01

0.001

=1 P11 | | T7[’] LR L l I l { l_
n -
N ]
F | -
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3 IE
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N A _
- =
- =
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i 111 J L1 | I S | I | | Lt 11
0. 2.4 4.8 7.2 9.8 12.

Time (min)

DATA SET;
0415FAL .AQT
08/03/95

AQUIFER MODEL.:

Unconf ined
SOLUTION METHOD:

B8ouwer-Rice

TEST DATA:
HO = 1.3 ft

rc = 0.08333 ft
rw = 0.333 ft
L= 3. ft

b= 3. ft
He=3. ft

PARAMETER ESTIMATES:
K = 0.0008311 ft/min
y0o = 0.4558 ft

. AQGTESOLY




Location:

.«AS CHARLESTON

| Project: 2909-08450

GDIO15 Rising Head Slug Test

10. T 1T [T T

Displacement (ft)
=

R T T 1/l
" l /

0.01

VI

] IIIII

| I I I | l | I T I [ I | I ) 111

UL I L

1 11 Illld

0.001
0. 6.

12, 18.
Time (min)

24, 30.

DATA SET:
015R1S.AQT
08/03/95

AQUIFER MODODEL:
Unconf ined

SOLUTION METHQOD:
Bouwer-Rice

TEST DATA:
HO = 1.3 ft

rc = 0,08333 ft
rw = 0,333 ft

L =3, ft

b= 3. ft
H=23 ft

PARAMETER ESTIMATES:
K = 0.0007409 ft/min
y0 = 0.3684 ft

AQTESOLY




>lient: ~ TAN sompany: E/A&H
.ocation: NAS CHARLESTON Project: 2909-08450
671004 Falling Head Slug Test
DATA SET:
67104FAL . AQT
10. :ﬂTTrrlﬁiTrlllt lFTl'!l»ll_ 08703795
= s AQUIFER MODEL:
i . Unconf jned
- . SOLUTION METHOD:
- -7 Bouwer-Rice
1 B _ TEST DATA:
- = HO = 1.3 ft
—_ = bt rc = 0.08333 ft
:: - rw = 0.333 ft
~ : “ L =95 ft
..E | - b= 9.5 ft
) H=9.5 ft
§ olg = PARAM :
o = - ETER ESTIMATES:
o = - K = 0.0024%53 ft/min
o - . . yO = 0.4656 ft
= ~
a - -
0.01 = =
= =
0-001Illllllll'llll_LllLlJ_l_lll_
0. 1.2 2.4 3.6 4.8 6.

Time (min)

ADQTESOLV




Client:

AN

Jompany: E/A&H

Location:

NAS CHARLESTON

| Project: 2908-08450

671004 Rising Head Slug Test

10.

[ R |41 el

L1l

1. ——

5 = ]

H [ —
=
£

& 0.1 E?- -?E

S ~ -

B = ]

R — -

n [ —

0.01 = —

0-0()1 L1 1 | [ I | I L L1t I L1 11 I Li 11
0. 1.2 2.4 3.6 4.8 8.

Time (min)

DATA SET:
67104RIS.AGT
08/03/95

AQUIFER MODEL:

uncontined

SOLUTION METHOD:

Bouwer-Rice

TEST OATA:
HO « 1.3 ft

rc =« 0.08333 f¢
rw = 0.333 ft

L =9.5ft
b=9.5 ft
H=29.5 ft

PARAMETER ESTIMATES:
K = 0.004315 ft/min
yO = 1.411 ft

AOQTESOLV
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IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

Department of Health and Environmenta! Control (DHEC)

Site Data

SITEID #
FACILITY NAME

STREET ADDRESS

17624 COUNTY Columbia

UST 200, Building NS200, Zone |

Former Charleston Naval Complex, North Charleston, SC

Soil Risk Evaluation Data

TPH 505 mg/kg
Soil % SAND (Estimated) 83.3 %
Soil % CLAY (Estimated) 4 %
Worst Case Benzene 0.014 mg/kg
Soil Analyses

Naphthalene 2.29 mg/kg
Natural Organic Carbon Content 2008 mg/kg
Average Annual Recharge 25 cm
Distance from highest Soil
Impact to water table 92 cm
Bulk Density of Soil 1.5 g/cc
Wetting Front Suction (negative quantity) 10 cm

Soil Hydraulic Conductivity

Porosity

4.90E-03 cm/sec
0.45 decimal %

Residual VWater Content 0.04 decimal %

List possible human exposure pathways from surface soil.
Soil leaching to groundwater - utility worker in utility trench.

Cs

N B WK -

IN-SITU SOIL RISK EVALUATION




UST 200
Zone |

Site 36 and 37

TRPH TOC
Sample L.D. (mg/kg)| (mg/kg)
36SLB010304 181
36SLB010304D 577
365LB020405 442
365L.B030405 540
36SLB040304 1300
36SLB050405 878
36SLB060304 234
36SLB070304 351
365LB120304 1040
36SLB120304D 2840
375LB01G6607 299 2540
375LB010607D 244 1610
Site 36/37Average 505 2008

TRPH - Total recoverable petroleum hydrocarbons
TOC - Total organic carbon
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SOIL LEACHABILITY MODEL FOR BENZENE
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES

SITE INFORMATION:
Site: |UST 200, Building N5200, Zone |
Location: |Former Charleston Naval Complex, North Charleston, SC

REFERENCES:
{1) SCDHEC, RBCA For Petroleumn Releases, June 1995, Appendix B, Figure 1.
{2) SCDHEC. RBCA For Petroleumn Releases, June 1995, Appendix B, Teble 2.
{3) SCDHEC, RBCA For Petroleum Releeses, June 1995, Appendix B, Input Peremeters.
{4} SCDHEC, RBCA For Petroleumn Releases, June 1995, Appendix B, Table 1.
{5) SCDHEC, RBCA For Petroleurn Releases, June 1995, Appendix B, Figure 2.
{6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 3.
{7) SCDHEC. RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4.

{8} SCDHEC, RECA For Petroleum Relsasss, June 1995, Apnendix B, Figure B,
INPUT:
COC Chemical of Concem BENZENE
Bd Soil Bulk Density {1} g/cm3 1.5
Crsbl Risk Based Screening Level mgfL
Cs Concentration of COC in soil mg/kg 0.014
DAF Dilution/Attenuation Factor (2) unitless
foc Oiganic Carbon Content in Soit {3} mg'kg 2008
H' Henry's Law Constant (4} unitless
Hf Wetting front suction head (always negative) (5) cm -10
Hw Average Annual Recharge (3) cm 25.00
Kf Soil Hydraulic Conductivity (6) cmjs 4.90E-03
Koc Soil/Water Partioning Coefficient (2} ml!g
L Depth between soil sample with cm 92
greatest COC concentration to groundwater.
&P Porosity (7] unitless 0.45
t1/2 Biodegradation "half life" (2] days
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 505

Wr Residual Water Content (8) volume fraction 0.04
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CALCULATIONS:
Equation Set | - Determine soil pore water concentration resulting from physical partioning {Cw).

Step 1 - Calculate the total organic carbon content {fcs) of the soil.

fcs = (foc + TPH/1.724)*1E-6 0.0023 decimal %

Step 2 - Calculete the concentration of COC in soil pore water {Cw) directly in
contact with the contaminate soil.

0.0523 mgil

Cw = Cs*{{Wr *1g/cc + Bd)/{{Bd*Koc *fcs) + Wr+ {le-Wr)"H'}})

Equation Set Il - Determine the velocity of the soil pore water (Vw)
Step 1 - Calculate the air filled porosity (f} in decimal percent.

f=0-Wr

0.41 decimal %

Step 2 - Determine the time for water to percolate through the vadose zone soil
{from depth of worst case soil sample to the water table at site).

t = (FKH*{L-{{Hw-HA*{In({Hw + L-HF)/{iHw-HE)}})} 3,924 seconds

Step 3 - Determine the velocity of the water (Vw) in faet per vear.

Vw = (L/30.48cm/ft)/(t/31,500,000sec/year)

24,233 ftiyear

Equation Set lll - Determine the organic retardation effect {Vc} of the contaminant.
Step 1 - Calculate the soil/water distribution coefficient {Kd} {ml/g) for uncontaminated soil.

Kd = Koc*foc*1E-6

it

0.162648 mlg

Step 2 - Celculate the retardation effect of natural soil organic matter on COC migration.

Ve = Vw/{1 +{(Bd*Kd)ia}) 15.714 ft/year

Equation Set IV - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concem.
Step 1 - Calculate the time {Tc} in days required for the COC to reach groundwater.

Tec = 365 day/yr*{(L/30.48cm/ft)/Ve) = 0.07 days

Step 2 - Calculate estimated concentration of COC in the soil pore water {Cp) necessary 1o protect groundwater.

Cp = 10%{log (Crsbl) +{{Tc/2.3)*(0.693/t1/2})) = 0.1505 mg/l

COC concentration in soil pore water (Cw) is less than concentration necessary to protect groundwater (Cp). Not necessary to calculate
SSTL
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Equation Set V - Calculate the Site Specific Target Level {S5TL) for the COC in soil.

Csstl for BENZENE = Cp*DAF*{{(Bd*Koc*fcs} +Wr+ (F*'H"')}/{Wr®1g/cc+Bd)) = 0.322189 mg/kg

in soil

PREPARED BY: 74/ .jﬂr
CHECKED avﬂu’«/m

Date //-}0’ 77
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UST 200 Soil Leachability Caiculavons xis Benzene Summ 11/30/1999 9:03 AM

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

Department of Health and Environmental Control (DHEC)

Site Data
SITEID # 17624
FACILITY NAME UST 200, Building NS200, Zone |
Instructions
Provide results, separately, for each constituent in the worst case soil analysis.
Data
List Constituent: BENZENE
{(BTEX, Napth.) Table
Bioremediation "half-life" 16 days t 1/2 c2
Soil/water partitioning coefficient 81 mlig K oc C2
T ReSUIS
Equation Step
Set
Total Organic Carbon Content 0.0023 decimat % fcs | 1
Leachate Concentration 0.052 mgfl Cw | 2
Air Filled Porosity 0.41 decimal % f ! 1
Infiltration Rate Time 3,924 seconds t 1 2
Velocity of Water 24,233 ftiyear Vw 1] 3
Soil/Water Distribution Coefficient 0.1626 ml/g Kd 11l 1
Contaminant Percolation Rate 15,714 ft/year V¢ HI 2
Time to Reach Groundwater 0.07 days Te v 1
Concentration reaching Groundwater 0.1505 mg/| Cp v 2
Site Specific Target Level 0.3222 mg/kg C sstl V
Conclusions —
Does concentration of chemical of concern in soil exceed SSTL? NO
Risk of Human Exposure due to contaminated soil.
YES X NO

IN-SITU SOIL RISK EVALUATION
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SOIL LEACHABILITY MODEL FOR NAPHTHALENE
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES

SITE INFORMATION:
Site:|UST 200, Building NS200, Zone |
Location: [Former Chardeston Naval Complex, North Charleston, $C

REFERENCES:
{1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1.
{2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2.
{3) SCDHEC, RBCA For Petroleum Releeses, June 1995, Appendix B, Input Parameters.
{4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1.
{56) SCDHEC, RBCA For Petroleum Releeses, June 1995, Appendix B, Figure 2.
{6} SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 3.
{7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4.
{8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5.

INPUT:
COC Chemical of Concern NAPHTHALENE
Bd Soil Bulk Density {1} gicm3 1.5
Crsbl Risk Besed Screening Level mg.fL

Cs Concentration of COC in soil
DAF Dilution/Attenuation Factor (2)
foc Organic Carbon Content in Soil {3}

mg/kg 2.39
unitless
mg’kg 2008

H' Henry's Law Constant (4) unitless
Hf Wetting front suction head (always negative) (5) cm -10
Hw Average Annual Recharge (3) cm 25
Kf Soil Hydraulic Conductivity (6) cm/s 0.0049
Koc Soil/Water Partioning Coefficient {2} mllg
L Depth between soil semple with cm 92
greatest COC concentration to groundwater.
@ Porosity (T) unitless 0.45

11/2 Biodearadation "half life” (2) days
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg'kg 506
Wr Residual Water Content (8) volume fraction 0.04



11/30/1999

CALCULATIONS:

Equation Set | - Determine soil pore water concentration resulting from physical partioning (Cwi.
Step 1 - Calculate the total organic carbon content (fcs) of the soil.

0.0023 decimal %

fes = (foc + TPH/1.724)*1E-6

Step 2 - Calculate the concentration of COC in soil pore water (Cw} directly in
contact with the contaminate soil.

Cw = Cs*{{Wr *1g/cc + Bd)/({Bd*Koc *fcs) + Wr+ ((a-Wr*H')) = 0.03 myg/l
Equation Set Il - Determine the velocity of the soll pore water (Vw)
Step 1 - Calculate the air filled porosity (f} in decimal percent.
f=0-Wr= 0.41 decimal %

——————

Step 2 - Determine the time for water to percolate through the vadose zone soil
{from depth of worgt case soil sample to the water table at site).

3,924 seconds

t = (/KA {L-{Hw-Hf)* in{Hw + {{(L-Hf}/ (Hw-HFf)1))

Step 3 - Determine the velocity of the water {Vw) in feet per year.

f

24233 ft/year

Vw = (L/30.48cm/ft)/(1/31,5600.000sec/year)

Equation Set lll - Determine the organic retardation effect (Vc) of the contaminant.

Step 1 - Calcufate the soil/water distribution coefficient (Kd) {ml/g} for uncontaminated soil.

Kd = Koc*foc*1E-6

]
[
(=]
[{+]
[o2]
[A)
1S
£
&

Step 2 - Calculate the retardation effect of naturel soil organic matter on COC migration,

Ve = Vw?*{1+((Bd"Kd)/a)}

2,139 ft/year
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Equation Set IV - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concem.

Step 1 - Calculate the time (Tc) in days required for the COC to reach groundwater.

Tc = 365 day/yr*{{L/30.48em/ft}/Vc) = 0.81 days

Step 2 - Calculate estimated concentration of COC in the soil pore water {Cp) necessary to protect groundwater.

Cp = 10%(log (Crsbl) +{{Tc/2.3)*{0.693/11/2))) = 1.64 mgh

COC concentration in soil pore water (Cp) is greater than Crsbl, therefore the SSTL must be calculatad.

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soil.

Csstl tor IAPHTHALENE = Cp*DAF*{i{(Bd"Koc*tcs)+ Wr+(F*'H "} (Wr*1g/cc +Bd}) = 45.778875 myg/kg

in soil

Y 7 >
PREPAREDBY: 7 V' § ' G50

CHECKED BY: W

d Date //—301- ?f
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IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

eaith and Environmentai Controi (DHEC)

Site Data

SITEID # 17624

FACILITY NAME UST 200, Building NS200, Zone |

instructions

Provide results, separately, for each constituent in the worst case soil analysis.

Data

List Constituent: NAPHTHALENE

(BTEX, Napth.) Table
Bioremediation "half-life" 48 days t 1/2 C2
Soil/water partitioning coefficient 1543 ml/g Koc C2
Resulis
Equation Step
Set
Total Organic Carbon Content 0.0023 decimal % fcs I 1
Leachate Concentration 0.027 mg/l Cw I 2
Air Filled Porosity 0.41 decimal % f Il 1
Infiltration Rate Time 3,924 seconds t Il 2
Velocity of Water 24,233 ftlyear Vw I 3
Soil/Water Distribution Coefficient 3.10 ml/g Kd I 1
Contaminant Percolation Rate 2,139 ft/year Vc 1] 2
Time to Reach Groundwater 1 days Tc IV 1
Concentration reaching Groundwater 1.64 mg/l Cp v 2
Site Specific Target Level 46 ma/kg C ssti vV
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO
Risk of Human Exposure due to contaminated soil.
YES X NO

IN-SITU SOIL RISK EVALUATION
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UST 200, BUILDING N5200
ZONE 1, CHARLESTON NAVAL COMPLEX

Ll

vH CHARLESTON, SOUTH CAROLINA
SCDHEC UST 1D No. 17624

HYDROCARBON CONSTITUENT CONCENTRATIONS IN WATER BASED ON RAQULT'S LAW

Parameter Descriptions:

Units

Cw = Aqueous Solubility of Organic Constituents Dissolved from Product

C: = Concentration of the Constituent in the Fuel Oil

Kew = Fuel/Water Partition Coefficient
P: = Density of Fuel Oil
MW, = Molacular Weight of Fuel Qi
Csar = Aqueous Solubility of the Pure Phase Constituent

MW, = Moiecuia

 ¥YWeight of the Constituent

Kew = (10°(mLIL) pe)/IMW* Coar/(1000 *MW, 1)

Cw = Giikew

Source: "S$olubility, Sorption, and Transport of Hydrophobic Organic Chemicals in
Complex Mixtures,” EPA Environmental Research Brief, EPA/600/M-91/009, Robert S.
Kerr Environmental Research Laboratory, ADA, Oklahoma.
Source: "CONCAWE 1996 Diesel Fuel/Kerosene™ Conoco, Inc., Houston Texas

Key Assumptions;

mg/L
mg/L

g/mL
g/mol
mol/L
g/mol

mg/L

MW : Molacular Weight of Keroseng, Source: "CONCAWE 1996
Diesel Fuel/Kerosene" Conoco Inc., Houston Texas.

Pr : Density of the Product, Source: Conoco Material Safety Data Sheet for

Diesel fuel/ Kerosene

|[Concentration of Chemical Constituents in Water Based on Molar Solubility

170 g/moi

0.88 g/mL

Constituent MW, Coar MW, Pe Kew C: Cw

g/mol mg/L g/mol g/mL mg/L mg/L
Benzene 170.00 1,750 78 0.88 230.72 7216 0.31
Toluene 170.00 535 92 0.88 890.16 4,136.00 4.65
Ethyibenzene 170,00 152 106 0.88 3609.91 378.40 0.10
Xylene 170.00 198 106 0.88 2771.24 2,200,060 0.79
Napthalene 170.00 40| 128.16 0.88 16585.41 387.200.00 23.35

Prepared By: /ﬁ%%w

Reviewed By:

/3077




UST 200 Domenico Calculations.xls SSTLs Summary

Groundwater SSTLs Summary

UST 200, BUILDING NS200

ZONE |, CHARLESTON NAvVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

SCDHEC UST ID No. 17624

SSTLs Protective of Surface Water (Cooper

SSTLs Protective of

Minimum On-Site

Theoretical Aqueous
Solubility of Qrganic

Constituent River) Construction Workers SsTLs™ Constituent in Product
RBSL 88TLeounce SSTLoome RBSL S5TLsource
imyg/L] [mg/L) [mg/L] ImgiL] [mg/L] Imgy/L] [mg/L]
Benzene 0.005 0.063 0.05 0.15 0.15 0.15 0.313
Naphthalene 0.01 0.126 0.1 1.63 1.63 1.63 23.346

RBSLs - Groundwater RBSLs which are protective of exposure at the receptor point

SS5TLgoupce - Groundwater SSTLs in the source area protective of ABSLs at the POE

S8TLeomp - Groundwater SSTLs at the compliance well that are protective of ABSLs at the off-site POE.
There ere no compliance well SSTLs for the construction worker, because the construction

worker is onsite.

(a}) The mimimum on-site SSTLs are chosen as those SSTLs protective of both surface water [the Cooper River) and the onh-site
construction worker.

Prepared By: fd' i’ g; CO/

2&P»
Reviewed By: M/ .
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UST 200 Domenico Calculations.xls Predicted Migration 10

UST 200, BUILDING NS200
ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted 10-year Migration of Constituents in Groundwater

CSOURCE 2 vt

Parameter Descriptions: Units Parameter Descriptions: Units
POE = Point of Exposure ps = Soil Bulk Density glcmJ
SSTL = Site-Specific Target Level mg/L foc = Fraction Organic Carbon in Soil g-C/g-soil
8§STLsource = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ax = Longitudinal Dispersivity = x/10 m
8STLcomp = Hydrocarbon C ion at C Point p of RBSLs at POE mg/L ay = Transverse Dispersivity = a,/3 m
Xpoe = x = Distance from Plume Source to POE (along Centerline) m oz = Vertical Dispersivity = ay/20 m
Xcome = x = Distance from POE to Ci li Point {along Ci ine) m koc = Organic Carbon Partition Coefficient em®-H,0/g-C
Y = Source Width (Perpendicular to Flow Direction) m ko = Soil-Water Sorption Coefficient cm?-H,0/g-soil
Z = Source Depth (Per dicular to Flow Di in Vertical Plane) m V = Pore Water Velocity m/sec
Ks = d Hydraulic Conductivity m/sec R = Constituent Retardation Factor
i = Groundwater Gradient cm/cm V/R; = Maximum Transport Rate of Dissolved Constituent = (K,i}/(OR¢) misec
0 = Porosity in Saturated Zone em®/cm’® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC {1998) mg/L
([Dilution & A without Biolk | Decay |
Constituent Xpoe Xpoe Y z t Kg i 2] Ps ay ay oz foc koc ko Y Re Ceoe/Csounce
3, 3 3 .
ft m m m sec m/sec m/m cm’/cm’ glem® m m m g-C/g-soil e¢m>-H,0/g-C cm®-H,0/g-soil m/sec
Benzene 295 89.9171 15 2 3.15E+0B 1.02E-05 0.0142 0.35 1.45 [ 8.99 | 3.00 | 0.45 2.01E-03 81 0.162648 4.12E-07 1.674 1.657E-02
Toluene 47 14.3258 15 2 3.15E+08 1.02E-05 0.0142 0.35 145 | 1.43 0.48 | 0.07 2.00E-02 133 2.66 4.12E-07 12.020 2.117E-01
Naphthalene 14 4.11485 15 2 3.15E+08 1.02E-05 0.0142 0.35 1.45 | 0.41 0.14 | 0.02 2.00E-02 1543 30.86 4.12E-07 128.849 3.264E-04
Source: South Carolina Department of Health and Environmental Control (SCDHEC) 1998. Risk-Based Ci Action for Py , Bureau of U g d ge Tank
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Csounce Cx CRIS‘L
F mg/L mg/L mg/L
VI Benzene 0.313 0.005 0.005
X— Toluene 4.650 0.984 1.000
CX 1 I\)c Y Z Naphthalene 23.350 0.008 0.010
—(—— =<eafd —F— |x — X — |

aXEJ

Prepared By: ,ﬁ ;(' ﬁ'SCf

Reviewed By: Lo ¢«M
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UST 200 Domenico Calculations.xis Predicted Migration 20 1113011999

UST 200, BUILDING NS200
ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted 20-year Migration of Constituents in Groundwater

Parameter Descriptions: Units Parameter Descriptions: Units
POE = Point of Exposure ps = Soil Bulk Density a/em®
SSTL = Site-Specific Target Level mg/L foc = Fraction Organic Carbon in Soil g-C/g-scil
SSTLgounce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ax = Longitudinal Dispersivity = x/10 m
SSTLcome Y [ ion at C i Point pr of RBSLs at POE maiL ay = Transverse Dispersivity = ax/3 m
Xpoe = X = Distance from Plume Source to POE (along Centerline) m «; = Vertical Dispersivity = ax/20 m
Xcome = X = Distance from POE to Compliance Point {along Centerline) m koc = Organic Carbon Partition Coefficient em®-H,0/g-C
Y = Source Width (P dicular to Flow Dii ) m ky = Soil-Water Sorption Coefficient cm®-H,0/g-soil
Z = Source Depth (P dicular to Flow Di in Vertical Plane) m V = Pore Water Velocity m/sec
Ks = Hy ic Conductivity misec Rc = Constituent Retardation Factor
i = Groundwater Gradient cmfcm V/Re = Maximum Transport Rate of Dissolved Constituent = (K,i}/{ORc) misec
0 = Porosity in Saturated Zone em’/em® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC (1998) mg/L
[Dilution & A without Bi | Decay I
Constituent Xeoe Xpoe Y z t Ks ! 0 Ps ox ay oz foc koc kp v Re Croe/Csounce
3 3 . .
ft m m m sec m/sec m/m :m’/cm g/cm m m m g-Clg-soil cm®H,0/g-C cm>-H,0/g-soil m/sec
Benzene 335 102.109 9 2 6.31E+08 1.02E-05 0.0142 [ 0.35 | 1.45 10.21 3.40 | 0.51 2.01E-03 81 0.162648 4.12E-07 1.674 1.742E-02
Toluene 68 20.7267 9 2 6.31E+08 1.02E-05 0.0142 | 0.356 | 1.45 2.07 0.69 | 0.10 2.00E-02 133 2.66 4.12E-07 12.020 2.146E-01
[Naphthalene 27 8.0773 9 2 6.31E+08 1.02E-05 0.0142 | 0.35 | 1.45 0.81 0.27 | 0.04 2.00E-02 1543 30.86 4.12E-07 12B.849 3.777€-04
Source: South Carolina Department of Health and Environmental Control {SCDHEC) 1998. Risk-Based C. Action for F , Bureau of Underground Storage Tank Management.
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Csource Cx Crest
mg/L mg/L mg/L
W Benzene 0.313 0.005 0.005
x— Toluene 4.650 0.998 1.000
C 1 Rc Naphthalene 23.346 0.009 0.010
X

Y z
Y o4z
A e EYC=: Q/L\/azx

R

Prepared By: g’ ( &Gﬂ"

Reviewed By: M' ( 24,4{10
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UST 200 Domenico Calculations.xls CoC Migration Time

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

UST 200, BUILDING NS200

ZONE I, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Predicted Time Period to Reach Equilibrium in Groundwater

11/30/1999

Prepared By:

R |
Al Lyer

o
Reviewed By: AJMQM

Page 4014
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Parameter Descriptions: Units Parameter Descriptions: Uniits
POE = Point of Exposure ps = Soil Bulk Density g/icm?
SSTL = Site-Specific Target Level mg/L foc = Fraction Organic Carbon in Soil g-C/g-soil
8STLgource = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ax = Longitudinal Dispersivity = x/10 m
88Tlcome = Hydrocarbon C at C Point of RBSLs at POE mg/L ay = Transverse Dispersivity = ax/3 m
Xpoe = x = Distance from Plume Source to POE (along Centerline} m a, = Vertical Dispersivity = ayx/20 m
Xcome = x = Distance from POE to Compliance Point {along Centerline) m koc = Organic Carbon Partition Coefficient ch-H;;0lg~C
Y = Source Width {P to Flow Di } m kp = Soil-Water Sorption Coefficient cm®-H,0/g-soil
Z = Source Depth (P lar to Flow Dil in Vertical Plane} m V = Pore Water Velocity m/sec
Ks = Saturated Hydraulic Conductivity m/sec Rc = Constituent Retardation Factor
i = Groundwater Gradient cm/cm V/Re = Maximum Transport Rate of Dissolved Constituent = {K;il/(OR¢} m/sec
= Porosity in Saturated Zone em®cm® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC {1998) mg/L
[ﬁuﬁon & Attenuation without 8Biological Decay |
" 1 Constituent Xpoe Xpoe Y z t Ks i 6 Ps Ox ay o foc koc ko v R¢ Cpoe/Csounce
i
3 3 . ~ .
ft m m m sec m/sec m/m :m’/emg/cm m m m g-C/g-sail em®-H,0/g-C  cm>-H,0/g-soil misec
Benzene 335 102.109| 7.62 | 0.91| 6.31E+08 1.02E-05 0.0142 0.35 1.45 10.21 3.40 |0.51 2.01E-03 81 0.162648 4.12E-07 1.674 6.753E-03
Toluene 6B 20.7267| 7.62 | 0.91| 6.31E+08 1.02E-05 0.0142 0.35 | 1.45 2.07 0.69 |0.10 2.01E-03 133 0.267064 4.12E-07 2.106 1.777E-01
Naphthalene 27 8.2297 | 7.62 (091 6.31E+08 1.02E-05 0.0142 0.35 1.45 0.82 0.27 | 0.04 2.01E-03 1543 3.098344 4.12E-07 13.836 6.583E-01
Source: South Carolina Department of Health and Environmental Control {SCDHEC} 199B. Risk-Based Ci Action for F e Rele . Bureau of Underground Storage Tank Management.
Time to Steady
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Csounce Cx RBSL State
mg/L mg/L mg/L years
v[ Benzene 0.313 0.002 0.005 >20
xX— Toluene 4.646 0.825 1.000 >20
Naphthalene 23.346 15.369 0.010 >20
c, 1 R Y Z
== e;fc - |X — (X —_—
Gooree 2 vt 4. oox 2\a,x
o,




UST 200 Domenico Calculations.xls SSTL Cale 11/30/1999'

UST 200, BUILDING NS200
ZONE I, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
SCDHEC UST ID No. 17624

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Site-Specific Target Level Calculations for Groundwater: Protection of the Cooper River

Parameter Descriptions: Units Parameter Descriptions: Units
POE = Point of Exposure ps = Soil Bulk Density glem®
SSTL = Site-Specific Target Level mglL foc = Fraction Organic Carbon in Soil g-Clg-soil
SSTLgounce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ax = Longitudinal Dispersivity = 0.1x m
SSTleome =+ bon Ci ion at C i Point ive of RBSLs a1 POE mg/L ay = Transverse Dispersivity = ax/3 m

Xpor = x = Distance from Plume Source to POE (along Centerline) m az = Vertical Dispersivity = ay/20 m
Xcomp = x = Distance from POE to Compliance Point {along Centerline} m koc = Organic Carbon Partition Coefficient cm’-H,()/g-C
Y = Source Width (F i to Flow Direction) m k; = Soil-Water Sorption Coefficient cms-HIO/g-soiI
Z = Source Depth {Perpendicular to Flow Direction in Vertical Plane} m V = Pore Water Velocity m/sec

Ks = Hy ic C: ivit misec Rc = Constituent Retardation Factor

i = Groundwater Gradient cm/cm V/R¢ = Maximum Transport Rate of Dissolved Constituent = {K,i)/(0R.) m/sec

0 = Porosity in Saturated Zone cm®/cm® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC {1998] mg/L

|[ Dilution & Attenuation without Biological Decay ]I

Constituent Xeoe Xpoe Y z t Ks i 0 Ps oy ay oz foc koc ko v Re Croe/Csounce
3 3 3 o +
ft m m m sec m/sec mim cm’/cm g/cm m m m g-C/g-soil cma-HZOIg-c cm’-H;O/ﬂ-sonl misec
! Benzene 170 [51.81663] 9 2 1.00€ + 13 1.02E-05 0.0142 0.35 145 5.18 1.73 0.26 2.01E-03 81 0.162648 4.12€-07 1.674 7.915E-02
) Toluene 170 [s1.81663] 9 2 1.00€+13 1.02E-05 0.0142 0.35 1.45 5.18 1.73 0.26 2.00E-03 133 0.266 4.12E-C7 2.102 7.9156-02
Naphthalene 170 [51.81663] 9 2 1.00E + 13 1.02E-05 0.0142 0.35 1.45 5.18 1.73 0.26 2.00E-03 1543 3.086 4.12€-07 13.785 7.915E-02
Constituent Xcome  Xcome Y z t Ks i ] Ps ay Qy az foc koc kp v Rc Cpoe/Ccomp
3 3 3 "
ft m m m sec m/sec m/m cm/cm” g/cm m m m g-Clg-soil em*-H,0/g-C  cm®-H,0/g-soil misec
Benzene 150 [45.72056] 9 2 1.00E + 13 1.02E-05 0.0142 0.35 1.45 4.57 1.52 0.23 2.01E-03 81 0.162648 4.12E-07 1.674 1.004E-01
Toluene 150 [45.72056] 9 2 1.00E+13 1.02E-05 0.0142 0.35 1.45 4.57 1.52 0.23 2.00E-03 133 0.266 4.12E-07 2.102 1.004E-01
Naphthalene 150 [45.72086] o 2 1.00E +13 1.02E-05 0.0142 0.35 1.45 4.57 1.52 0.23 2.00E-03 1543 3.086 4.12E-07 13.785 1.004E-01
Source: South Carolina Department of Health and Environmental Control (SCDHEC} 1998. Risk-Based Corractive Action for F Bureau of L gl Storage Tank Management.
Max, Source
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT SIOLOGICAL DECAY Constituent Conc. SSTLsounce SSTleome POE RBSL Exceeds SSTLs
mg/L mg/L mg/L mg/L
vt Benzene .31 0.063 0.050 0.005 yes
X— Toluene 4.65 12.635 9.957 1.000 no

Naphthalene 23.35 0.126 0.100 0.010 yes
c, 1 R Y Z

—=—=—crfc| == |xerf | — |xerf | —
Csouree 2 vt 4,/ cx 2Ja,x

Preparea by: !Jf&w ~ - Reviewed By: _&M&z _
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UTILITY MAPS
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